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November 1, 1950 


hi 

Bi-State Development Agency- 
Room 11+20 - 915 Olive Street 
St. Louis 1, Missouri 

Gentlemen: 

Pursuant to the agreement between the Agency and our office, we are here- 
with presenting our detailed report covering the survey of and recommendations 
with respect to the matter of sanitary sewerage and drainage facilities for 
the City of St. Louis and the urbanized portion of St. Louis County roughly 
described as follows: the area lying between the city limits of St. Louis and 
a line following Lindbergh 31vd. from its southerly limits to about Highway 
66 to Olive Street Road, Lindbergh Blvd. to Lambert Field, and north of 
Lambert Field all of St. Louis County except the fringe drainage along the 
Missouri River bluffs. 

The presently detailed report, herein transmitted, lias been divided into 
two parts: Part I covering the description of the present and required sani- 
tary facilities with a master plan for such facilities? and Part II covering 
the existing and required stormwater drainage facilities. The subject of 
sanitation, especially, and drainage in the St. Louis County area has been one 
of genoral concern for a number of years as indicated in the following his- 
torical description. 

Soction I - Histor ica l Backg ro und and Present Legislation: 

Bofore discussing suggested legislation and recommendation for establish- 
ment of an agency or agencies or revision of the present laws to permit the 


construction of an integrated program of sanitary sewerage facilities , there 
is herewith presented a review of previous plans, reports of committees , and 
present legislation,, 

As shown in this detailed report, the City of St, Louis is completely 
served with combined sewers adequate for the sanitary sewerage requirements 
for the ultimate population and foreseeable development within the city, The 
problem therefore of inadequate sanitary sewerage facilities is primarily a 
County problem, which has become aggravated as the population of the County 
Bas increased. The areas adjacent to the City of St, Louis, generally within 
incorporated municipalities, and northwardly from the junction of the Deer 
Creek Branch of the River Des Peres were tho first to bo sorvod with combined 
facilities connected with tho City of St, Louis sowers at tho oity limits*, 

As the development continued a way from the city limits throughout the County, 
sanitary sewer facilities were local in character, not integrated, and the 
sewage was discharged into tho natural water courses, most of which havo no 
flow except during periods of rainfall. The continued growth during tho 20 ’ s, 
after the first world war, created serious unsanitary conditions which re- 
quired solution^ Civic organizations and health authorities, as well as pub- 
lic agencies, recognized tho need for legislation to nbnto and clean up these 
unsanitary conditions. This resulted in the first action of tho legislature 
in the passage of the so-called Ralph Sewer Law, 

Ralph Sower Law* In tho late 20* s tho state Legislature passod what is 
known as tho Ralph Sewer Law, which resulted in general in tho preparation 
of detailed plans of combined sewerage facilities for the County, This lav/ 
specified that tho cost of the proposed improvonents was to bo spread against 
the benefited'., property in accordance with the benefits determined by 
Commissioners appointed by the Court, With the publication of tho benefits, 

the reaction of the public was such that the Ralph Sewer Law was repoaled, 
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leaving the County without workable legislation to provide sanitary sewerage 
facilities except by the establishment of special tax districts# 

Present Sewer Law; The continued growth of the County, with the serious 
pollution of all open water courses finally resulted in the formation of a 
representative committee in St. Louis County who sponsored the present sewer 
law under which all of the existing sewer districts wore formed and under 
which most of the recent sewer work was carried out# This lav/ permits the in- 
corporation of sower districts to embrace both unincorporated and incorporated 
municipal areas, so that districts can be formed for all of those portions of 
the watersheds whore sanitary sowers are necessary# 

St. Louis County District; Immediately upon the passage of the present 
sower district lav/, preliminary plans ana estimates of cost were prepared for 
trunk sanitary sowers for the entire urbanized area of St. Louis County, which 
ombrucos practically the area analyzed in this report. At the time of the 
hearing for this County district. Federal aid was available in the form of 
grants from the Public Works Administration. Tentative approval of the grant 
on this project was obtained and was recognizod in the estimated cost i orming 
the basis of the amount of bonds to be voted by the taxpayers of the districts. 
The election ordered by tho Circuit Court following the incorporation of the 
District failed to result in the two-thirds affirmative vote required for in- 
curring the bonded debto 

Present Sewer Districts; With tho failure of the St. Louis County 
District, the more densely populated and highor valued areas immediately took 
steps to organize sower districts under the law for smaller separate areas. 
Later there followod incorporations of other districts throughout tho County, 
resulting in the numerous sewer districts that now exist in S't. Louis County 
as shown on Fig. 2. Tncso sewer distriots, aided by funds rocoivod from the 
Federal Government during tho depression years in the administered all 


- 3 - 


of the sanitary sov;or construction which has taken place , with the exception 
of the construction entirely within incorporated municipalities. 

Effect of End of Federal Aid: Since Federal aid stopped in 19Ul, all 

activities of the sanitary districts also stopped., with tho exception of the 
Lad ue -Do or Creole Sanitary Sewer District, as the limitation of 5 por cent of 
the assessed valuation generally does not provide sufficient funds to com- 
pletely construct even the system of trunk sanitary sowers necossry. With the 
cassation of W.P.A., such districts as the Normandy District wore loft with a 
partially completed collecting sanitary sewerage system with no treatment ;the 
Q&rsonville Sower District has a collecting system which was later extended 
with Lanham Act funds, but a treatment plant partially constructed and not 
functioning, with tho raw sewage discharging into blalino Crook} the Wellston 
Sower District, which authorized issuance of bonds in tho amount of $14.60,000, 
has had complete plans prepared for a combined system of sewers now estimated 
to cost approximately two million dollars, but has not issued the bonds nor 
started construction, as sufficient funds aro not available to complete the 
system. 

C oordination be t woon D istricts: Fortunately, however*, the sewers that 

have been constructed by the sower districts have generally been made of suf- 
ficient size and have boon coordinated in instances by a number of districts 
and municipalities to provide adequately for the population expected in tho 
watershed tributary thereto. Also, fortunately it has boon possible to con- 
tract with the City of St. Louis for connection charges basod upon the use of 
the City sowers for sanitary sewage flow only 0 This situation has not existed 
in the watersheds requiring trunk facilities directly into the Mississippi 
Rivor, which are the areas presently in need of the recommended plans herewith 


submitted. 


Federa l Aid from Lanham Act Funds? During the second world war period , 
when Federal aid was available for construction of public facilities in areas 
containing industries engaged in production necessary for war needs, and 
where a war-connected need could be established for the construction of sani- 
tary sewers, the St. Louis County Court Made application for Federal funds 
for the construction of a comprehensive system of sanitary sewers in the un- 
sewered areas in St. Louis County. The Federal Works Agency, having the jur- 
isdiction of the allotment of the so-called Lanham Act funds apparently de- 
cided that the needs of the County for adequate sanitary sewer facilities 
were of long origin not resulting from new war plant construction, and there- 
fore not falling within the category of a war-connected need. Federal aid in 
the form of Lanham Act funds was made available in certain instances to com. 4 * 
pleto work already started, and made possible with previous Federal aid tho 
completion of the Walton Road District collecting system and sewage treatment 
plant* and the additional construction of collecting sewers in the Carsonville 
Sewer District. 

St. Louis Coun ty Court Committee: The County Court recognizing that a 

solution for tho construction of sanitary trunk sewor facilities, as well as 
storm facilities, was paramount in St. Lords County, appointed a Committee 
composed of representative s of the existing sewer districts, municipalities, 
attorneys and engineers to study tho problem, and to submit recommendations 
for suggested legislation to tho State Legislature. This committee delibera- 
ted during 19U? and 19 1|B, and submitted recommendations for amendments to the 
present sanitary sower district law and for tho passage of an enabling act to 
permit tho establishment of an overall district which would be granted the 
powers necessary to develop and ma&ntoln a satisfactory sanitary condi- 
tions in St. Louis County. The amendments suggested to tho present sanitary 
sower district law* were introduced in the legislature in 19U9 but failed of 
passage « 
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to remove 
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Essentially most of the ai 
ambiguities in tho present law i 

1. A change in the boundar 

2. The modification and ox 



3* Tho presentation of elec 
valuations have increased to perm: 
L|.. Amendment of the sower di 
Bonds to be issued up to 10 por coi 
property instead of tho present 5 I 
requires a vote to amend the proson 


v * 




en the 


tion 

Able 

rstond. 


The suggestions of this St. Lov uded 

tho recommendation thr.t on enabling iro to 

permit the establishment of an ovora) Id ad- 
minister tho construction of both sail ’acili™ 

ties* It was rocommondod that this di a 1 

nominal tax annually for uid to areas \ - — - u^jt 


limitations would not enable tho financing or tho necessary sanitary facil- 
ties. (A copy of this County Court Sewor Conmittoe report is being filed 
separately with the Bi-State Dovolopment Agency.) 

Sevier Rental Bonds: It lias also been suggested that tho State Legisln* 

turo amend the pr jsent sewer laws to permit municipalities and sower districts 


to finance sower construction from tho proceeds of the sale of sowor revenue 
or sowor rental bonds. The State of Missouri is ono of tho fevi statos that 
doos not permit financing of sewor construction by Sewer Rental or Sewer Reve- 
nue gonds . Commencing with the timo of tho Public Works Administration, when 
this agency encouraged legislation throughout tho country for Sevier Rental 
issues to finance sewer construction, the County Court, municipalities, sewer 
districts and civic organizations huve repeatedly urged tho State Legislature 
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to pass such legislation. Tho now constitution of tho State of Missouri 
grants authority to issue Revenue Ponds for wator works, for municipally 
owned power plants and utilities, but is silent on sower construction. 

Now St. Louis County Cha rter: The present charter, which will go into 

effect upon election of a now Council on January 1st, grants the authority to 
establish sower districts in unincorporated areas only. The now Council will 
have no authority to lovy assessments for sower construction whore such 
sowers involve watersheds embracing both unincorporated and incorporated mu- 
nicipal areas. Tho present County Court, however, has recently filed an ap- 
plication with the Bureau of Community Facilities for Fodoral aid in the 
preparation of plans for some of the necessary trunk sanitary sowers as recom- 
mended in this report o 

In connection with this report, wo presented to Mr. Curl Trauornicht of 
Charles & Trauornicht, recognized bond attorneys, a series of questions per- 
taining to the powers granted to tho various agencies administering sowor 
construction under tho present laws. In Appendix C of this report there is 
included, tho questions presented to Mr. Trauornicht and tho opinions rendered 
by him on tho so matters. 

Section II - Comments on Detailed Repo rt Herewith Presented - Sanitary 
Facilities s 

With the exception of the River Hes Peres foul water sewer, the City of 
St. Louis is served throughout with a system of combined sewers carrying both 
sanitary sewage flow and stormwater runoff. As a result, the areas within 
the County adjacent to the city limits and within the common watersheds of 
County and City areas have also been served with combined sewers© 

On Fig. 1 of the report are shown the various natural watersheds embrac- 
ing the areas which have been surveyed for existing and required facilities. 
All of the River Dos Peres watershed within the City and County above the 


Deer Creek junction, and all of the Harlem-Baden watersheds within the City 
and County are adequately served with sanitary sewerage facilities except for 
the portion to the north and west of University City in the River Des Pores 
valley, and at present in University City where the existing foul water sewer 
is inadoquate. 

On Fig. 2 are shown, within the watersheds of the urbanized area in the 
County, the present incorporated muncipalities and eawer districts, and in 
addition the sewered locations in unincorporated areas. 

Deer Creek Watershed; It v/ill bo noted from this exhibit and from the 
discussion in Part I of the detailed report that, in general, the area within 
the Deer Creek branch of the River Des Peres watershed is satisfactorily 
sorvod with sanitary sewerage facilities except for the following; 

1. Area tributary to Two Mile Creek branch within which an adequate 
system of trunk sanitary sewers has been provided by the Two Mile Creek 
Sanitary Sower District, and lateral sewers arc being built by the subdividors 
or owners of land as developments requiring such sewers occur, 

2. An area within the Village of Prontonac west of Lindbergh Blvd. and 
oast of Spoode Road, which can be served by the construction of sowers con- 
nected to the trunk system of the Laduo-Deer Creek Sanitary Sower District. 
For the area to the west of Spoode and Goyor Roads within the Village of 

I 

Frontenac, present zoning in general is limited to one-acre tracts which will 
result in developments which can be properly served by individual treatment 
plamts without a collecting system, making this a local matter. 

3o The recently incorporated area of Crevo Coeur, if developed in 
smaller than one— acre tracts, will require construction of a collecting sy*. 
tern and high type sewage treatment plant, as the trunk facilities downstream 
therefrom have not been constructed of sufficient size to serve this area. 
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Within the Deer Creek watershed now sewered, it will be noted that an 
integrated system of sewers has been constructed with its outlet connected 
at the city limits to the River Des Peres foul water sew or of the City of 
St. Louis. The present trunk facilities within this watershed are adequate 
for ultimate development, except for the River Bes Peros foul wator sewor 
within the City of St. Louis* 

Gravois Creole Watershed ; To the south of the Doer Crook branch of the 
River Dos Peros v/ithin the County, most of the area lies v/ithin the Gravois 
Creek watershed with tho exception of the area adjacent to tho city limits 
of St. Louis bo two on the ridges of the Gravois and Deer Crooks watersheds® 

In Part I of tho detailed report, there is enumerated the existing facilities 
consisting of collecting systems and sewage troatement plants. The greatest 
percentage of development has occurred in tho upper roaches of tho watershed, 
namely a portion of Kirkwood and tho adjacent incorporated communities o In 
this detailed report, alternate plans were analyzed for the construction of 
the necessary trunk sanitary sowar facilities, with such facilities by-pass- 
ing tho present treatment plants, or for tho construction of the necessary 
trunk sanitary sewor facilities for tho areas not now served with modern 
treatment plants. As will be noted, the altornoto plan of gravity trunk 
sanit? ry sower facilities without treatmont plants proved to bo the more 
economical and the more efficient and desirable© This plan is, therefore 
rocorrmendod .at an estimated .cost, using current prices af #2,610,000© 

Tho approximate total of current assessed valuation of taxable property 
within the Gravois Creek watershed is $23 #000 ,000 . If a sower district for 
the construction of trunk sanitary sewers wore established, a total of 
$1,15°#000 could be authorized on the basis of 5 P or cent of the approximate 
assessed valuation. In this watershed# tfyjreforo# with present valuations 
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and present constitutional debt limitations pertaining to such a di strict , 
the financing of the plan suggested could not be undertaken* 

However , if the State Legislature authorizes the issuance of Sewer 
Rental Bonds, the annual charges based upon present population would not be 
unreasonable* Such charges, if calculated on assumed increase in population, 
which undoubtedly would occur shortly after the trunk sanitary facilities 
we re provided, would result in a very low annual charge for the service ren- 
dered* Financing of tho necessary sanitary facilities, including laterals, 
would also bo feasible undor tho Sower Rental Plan* 

Malino -Coldwater Creaks Watersheds: .Similar detailed studios are pre- 

* ■■ t — '-■■■■» *■■■ — ■» 

sontod in tho report for both tho Maline and Coldwater Creeks watersheds* 
Separate trunk facilities for each of these watersheds were analyzed with 
preliminary estimates of cost prepared for each* Inasmuch as the mouth of 
tho Coldwater Creek at the Missouri River is upstream from tho City of St* 
Louis Chain-of -Rocks v/ater plant, an alternate plan for combining tho outlet 
for Coldwater Creek, by means of a tunnel with the Maline Creek trunk, was 
studied* Under this plan gravity lines would be continued from tho upper 
roaches of the Coldwater Creek valley to tho north of tho St* Louis Municipal 
Airport* A separate gravity lino is suggested northwardly from tho St* Louis 
Municipal Airport to a point on Coldwater Creek at the north end of the City 
of Florissant. Tho present zoning below Florissant is generally on the order 
of a minimum of ono acre per lot, which should not require a collecting sys- 
tem and common treatment. It is, therefore, proposed that a lift station bo 
built at tho lower end of the gravity line ending below Florissant to bring 
the sewage back to the Wabash Railroad right-of-way from which point a con- 
nection by moans of a tunnel through the ridge between tho Coldwater and 
Maline Crooks watersheds would be necessary with a common outlet for both 
watersheds constructed along Maline Creek to the Mississippi River* Tho plan 
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involving "the combined outlet; for the two watersheds proved to be the more 

economical and is therefore recommended* 

It will be noted from the summary table that the total estimated cost 
of the recommended joint outlet sewer for the Maline-Coldwater Creeks trunk 
sanitary sewerage facilities is estimated to cost $4,823,080® Oa the basis 
of the present assessed valuation of approximately 80 million dollars, it 
will be possible to obtain the sum of 4 million dollars if an affirmative vote 
of two-thirds majority is obtained from the voters on a proposition for the 
construction of the sewers in these watersheds • This amount , as can be seen, 
is approximately 20 per cent short of the total funds required® 

In these valleys also it would be feasible to finance the. construction 

of the trunk sanitary facilities with funds obtained through the sale of 

\ 

Sower Rental Bonds* The annual charges are sufficiently low, even on the 
basis of the present population, to make such issues attractive in financial 
circles* 

Other The master plan as presented in Part I of the detailed 

report covers the needs and re commendations for trunk sanitary sower fa- 
cilities for the presently unsewered areas adjacent to the City of St© Louis 
between the Gravois and Deer. Creeks watershed lines, for the unsewered areas 
to the north and west of University City in the 'River Dos Peros valley, in- 
cluding the area embraced within the presently incorporated Wollston Sewer 
District, and for the Watkins Creek v/atershed lying between Haline and 
Coldwater Creeks watersheds® 

Wollston Sewer Districts There lias boon included in the sumnary which 
follows, and in Part I of this report, an estimate of cost for complete sani- 
tary sewerage facilities for the area presently incorporated as the Hellston 
Sewer District© This area , which probably contains the densest population 
and industrial development within the County, is sorely in need of a 
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comprehensive adequate system of sowers* The proceedings in the Circuit 
Court, which authorized the incorporation of this District, and tho engineer^ 
report, which formed the basis of tho plan submitted to the voters, provides 
for a combined system of sewers which apparently is the desire of industry 
and population in this area# iith tho present constitutional limitations of 
5 per cent of the assessed valuation, sufficient funds could not bo raised to 

defray the cost of a combined system of sewers. Tin re has been sot out in 

^ 1 

this report the estimated cost of a separate sanitary sewerage, system only, 
which is shown in the following summary table. In Part II of the report 
covering storm drainage facilities, there is also included for tho Wellston 
Sewer District tho total estimated cost of a combined system of sewers to 
serve this portion of tho River Dos' Pores watershed. 

River Des Pores Foul l/Vafcor Sewor: In the most recent, bond issuo voted 

by tho citizons of tho City of St. Louis in 19^4+# funds were authorized for 
the construction of tho necessary relief sowers for the River Dos Peres foul 
water sower entirely within the City of St# Louis# This sewer servos as an 
outlet for all of the area within the River Dos Poros and the Door Creek 
watersheds within the City of St. Louis and St. Louis County. It v/as built 
in 191 b and, because of tho largo increase in population and sewage flows in 
those areas, it is now in need *of relief to provide the necessary additional 
capacity for the ultimate development* Tho City has had prepared complete 
detailed construction plans and specifications for this relief sower construc- 
tion, which is estimated to cost f3*500,000. rl ho contracts between tho City 
of St. Louis and tho County municipalities and districts using this sanitary 
sewer for outlet service provides for a pro rata division of the -cost to be 
borne by these County communities on tho basis of the ratio of population 
within each of those communities to the total population of the entire water- 
shod, based upon the most current census population figures. These contracts 
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provide for a recalculation of connection charges at ten-year intervals based 
upon the new decade census figures. The County areas , therefore , will have to 
raise the proportionate cost of the relief sewer work carried out by the 
City of St. Louis when this construction is undertaken. 

Reco mmended Flans without Sewage Treatment Plants: In general, the 

plans recommended for the watersheds within the County involve the construc- 
tion of trunk sanitary sewer facilities in order to provide closed find, in 
general, gravity systems to carry the sewage to the Mississippi River. 

AT PRESENT THERE EXISTS IN ST. LOUIS COUNTY 
APPROXIMATELY 160 SEWAGE TREATMENT PLANTS OF VARIOUS 
TYPES RANGING FROM SMALL SEPTIC TANKS TO .ACTIVATED 
SLUDGE PLANTS. IN ADDITION , HUNDREDS OF INDIVIDUAL 
SEPTIC TANKS NOW SERVE INDIVIDUAL RESIDENCES WHERE 
COLLECTING SEWERAGE FACILITIES ARE NOT AVAILABLE. IT 
IS APPARENT THAT UNLESS TRUNK SANITARY SEWERAGE FACIL- 
ITIES ARE PROVIDED FOR THE GRAVOIS, MALIN E-C OLDWATER , 

AND WATKINS CREEKS WATERSHEDS, THAT LOCAL DEVELOPMENTS 
WITH SMALL TREATMENT PLANTS, USUALLY NOT MAINTAINED, 

FOR SMALL AREAS WILL CONTINUE TO BE PROVIDED AT AN EX- 
TRAVAGANT TOTAL COST, BUT' WITH VERY INSANITARY CONDITIONS 
REMAINING IK THE WATERSHEDS. 

Probable Future Treatment at the Mississippi River i Within the St. Louis 
metropolitan area, both in the States of Missouri and Illinois, industrial 
wastes, except for a few instances such as oil refineries or chemical plants- 
and raw sewage carried by the collecting systems of combined and separate 

sewers is discharged without treatment into the Mississippi River. Health 

\ 

authorities throughout the country have for some time urged the adoption of a 
policy to establish standards to be enforced by State agencies to prevent 
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pollution of natural v/utor-coursos# In the St* Louis area, even the low 

i 

-water flows of tho Mississippi River are of sufficient volume to provide 
satisfactory dilution of tho maximum sewage flows and industrial \mst6S dis** 
charged into the river. However, tho State authorities, both in Missouri and 
Illinois, are insisting that in unseworod areas, all now sowers bo dual or 
separate systems with sanitary sowago flow carrio-d only in sanitary sowars 
with no connection to the storm water facilities** This matter of pollution 
of tho Mississippi River, we understand, is now boing investigated by the 
Federal and State health agoncies as a .joint project for tho Bi-State Develop- 
ment 'Agency# 

If some form of treatment is finally required, it is assumed that it vail 

not involve more than primary treatment, which may result in approximately 

per cent purification raid consist essentially of settling basins# If this 

policy prevails, the City of St. Louis will be put to a tremendous cost to con- 
's 

struct diluted dry weather flew intercepting sowers on tho existing combined 
systems, and primary treatment plants with the necessary accessories, such as 
sludge bods and aigestors# No estimates of cost are herewith submitted for 
tho work which tho City of St# Louis would be required to carry out if primary 
treatment is ordered# However, in Part I of this report, thoro has been esti- 
mated costs for primary treatment for each of tho watershed trunk sanitary 
sewerage systems# Those costs are shown in tho detailed report and not re- 
peated in tho following summary# 

On Fig# ^ of tho detailed report thoro is shown the general plan of the 

recommended trunk sanitary sewerage facilities required# Preliminary detailed 

plans and profiles are submitted under the discussion of each of the water- 
✓ 

sheds# From these prelijoinary plans and profiles, there have been prepared 
estimates of cost of construction for the sanitary sewerage facilities recom* 
mended, the summary of which is as follows: 




SU15IARY TABLE OF COST 

OF RECOMMENDED TRUNK SANITARY SEWERAGE FACILITIES 

FOR URBANIZED PORTION OF ST„ LOUIS. COUNT I 
AND THE CITY OF ST. LOUIS 




) 


Watershed 

Est. Cost 
Trunk San. 
Sewerage 
Facilities 

Present 

Population 

Current 

Assessed 

Valuation 

Gravois Creek 

$ 2,610,000 

3 U .000 

$23,000,000 

Maline-Coldwater Creeks 

1*, 823,000 

83,000 

80 , 000,000 

Watkins Creek 

Watkins Creek Sewage Treatment 

129,000 

550,000 

2,1*00 

1 , 800,000 

River Des Peres Tributaries 

between Gravois and Deer 
Creeks 

112,000, 

ll,700 

ll*, 000, 000 

River Des Peres north and west 
of University City, in- 
cluding complete sanitary 
sewerage system for Wells- 
ton District 

9 U 8 ,ooo 

1*5,000 

36,000,000 

Total cost of County Facilities 

1 9,172,000 



In City of St, Louis, relief 
of River Dos Pores foul 
water sewer 

3,500,000 



Total : 

$12,672,000 



If Wollston Sower District 
is served with combined 
sewers, deduct cost of sani- 
tary facilities of 

650,000 



Total cost, exclusive of 
Wollston 

$12,022,000 
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Section III «• Suggest e d Methods and Agencies f or Administe ring the Construc- 
tion of the Recommende d Sanitary Sewerage Facilities Pre sented in This Report: 

The recommended plan for new construction of trunk sanitary facilities, 
with the exception of the area within the River Des Peres watershed, involves 
facilities in watersheds not requiring outlet service through the City of 
St* Louis sewers. Under the present sower district law, petitions could be 
tiled with the Circuit Court for the establishment of watershed sanitary sewer 
districts, each to embrace the entire particular watershed. The present law 
requires the submission of a petition signed by one hundred property owners to 
be submitted to the Circuit Court for the establishment of a sewer district. 
However, under the present law, the limitations of 5 per cent of the assessed 
valuation would not enable such an overall district to undertake the full con- 
struction of the trunk sowors. If this law were amended oithor to permit the 
issuance of Sower Rental Bonds or to allow a debt in the amount of 10 per cent 
of the assessed valuation, such overall sewor districts could provide the 
trunk facilities, but with each such district operating separately within its 

r 

own watershed. Tho work performed by those districts would, of course, bo in 
accordance with tho standards of the State and County health authorities. 

Some of such districts, however, oven with tho present lav/ amended to permit 
a greater dobt and tho issuance of revenue bonds, would fall short of finance 
ing the complete program of trunk sowors, laterals, and possibly primary 
treatment* 

Oyora'U. County District ; Tho lower value districts may require aid which 
slight' be provided from an overall agency granted the authority to either ac- 
cumulate funds from a general levy over the entire urban area or the right to 
present a bond issue to tho entire area, funds from which could bo used to aid 
in the construction of sewers in specific areas. This practice would conform 
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to the policies established in the City of St. Louis where General Bond issues 
for sewer purposes are voted by the entire community and used on specific pro- 
jects where the need is greatest. Of course, in the City is is assumed that 
ultimately adequate sewer facilities will be uniformly provided throughout# 
Some such suggestion is included in the recommendations made in the report of 
tho committee to the County Court# 


. letropolitan Sanitary Sower Di strict: The creation of such an overall 

agency or district within the County only, could be in the form of a St. Louis 
County metropolitan sower district which could undertake the establishment of 
watershed districts, the presentation of bond issue elections to the voters 
within such districts , and also the presentation of bond issue elections to the 
entire district for funds to be used to supplement funds authorized within par- 
ticular watersheds# Such a district should also be provided with powers to 
estfAblish tax bill or special assessment districts for the construction of 
local laterals, with the cost borno entirely by the property within such tax 
bill districts# This would bo similar to the present authority which munici- 
palities have been granted in the State of Missouri for tax bill sewer con- 
struction# 

Joint City and County Metropolitan Sewer District * As hereinafter 
described in a discussion of agencies necessary for the construction of storm 
drainage facilities, the agency, instead of being solely a County district, 
could be a metropolitan sewor district embracing both the City and the County, 
and having tho administrative duties of planning, constructing, and presenting 
tho financing to the areas for both sanitary and storm facilities, and of 
maintaining all sower facilities# Greater efficiency find much lower mainte- 
nance cost would result if all maintenance were carried out under one agency# 
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Undejr the present sewer district law, the Districts do not have the neces- 
sary police power to force the use of the facilities provided and must depend 
upon County or municipal agencies for such police power* From a practical 
standpoint, it would appear advisable to create an overall agency to coordinate 
the work in the various sections in the urban area in St. Louis County.; to es- 
tablish with the cooperation of th6 health agencies the basic common standards 
to assure the construction of adequate facilities for ultimate development, and 
to have the necessary police powers to prevent pollution of natural water- 
courses TAhich are generally dry runs in the smaller watersheds in St* Louis 
County* 

CONSIDERATION OF THE BI-STATE DEVELOPMENT AGENCY IN THIS PROGRAM 
OF PROVIDING ADEQUATE SANITARY SEWERAGE FACILITIES 

The present acts of the State Legislatures of Missouri and Illinois speci- 
fy that the Bi-State Development Agency may plan and establish policies for 
sewerage ond drainage facilities* This agency, therefore, could assist in es- 
tablishing common basic standards and in planning integrated improvements* If 
the State Legislatures amend the present act creating the Bi-State Development 
Agency and grant also the authority to plan, construct, and maintain sewerage 
and drainage facilities, and if both states specifically empower this agency 
to finance the construction of such facilities with funds obtained through the 
sale of revenue bonds, then the Bi-State Development Agency could assist in 
the construction of the required sanitary sewerage facilities in the following 
manner: Contracts could be entered into between the sewer districts and the 

Agency for annual payments equal to the sewer rentals collected by the contrr c'> 
ing district. Such contracts could be arranged between the Agency and sower 
districts organized under the prosent sewer law in the County, or between the 
Agency and watershed districts, or between the Agency and an overall County 
or metropolitan sewer district* These contracts would require the present 
sewer district law to be amended to allow the issuance of sewer rental bonds 
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with the further authority to grant the District tho option to contract with 
other governmental agencies, such ns the Bi-Statc Development Agency, for the 
construction of sewer facilities on the basis of annual payments equal to the 
sewer rentals authorized and collected by tho individual Districts. Such on 
arrangement would bo of distinct advantage to existing sewer districts oper- 
ating under the present law or to individual watershed districts, as the at- 
tractiveness of tho sewer revenue bonds issued by the Bi-State Development 
Agency would be much greater than if issued by tho smaller districts mentioned. 
A further advantage of such an arrangement in the case of the watershed- dis- 
tricts would be that the trunk sanitary sewer construction could be financed 
by contracting with the Bi-State Development Agency, thereby permitting the 
individual watershed districts to undertake the construction of the necessary 
storm water facilities with funds obtained through the issuance of general ob- 
ligation bonds where authorized by the voters. However, if an overall County, 
such as a County metropolitan sewer district, or a joint City and County met- 
ropolitan sewer district was created and granted tho powers of financing the 
construction of the necessary sanitary sewer facilities, there would be no ad- 
vantage in dealing with the Bi-State Development Agency os the issues of sewer 
rental bonds from a metropolitan sewer district would find just as favorable a 
market as the Bi-State Development Agency. 


/ 
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STORM WATER FACILITIES 


Part II presents a discussion of the present storm water facilities, 

points out their deficiencies, and suggests a master plan of trunk storm 
« 

water facilities with preliminary estimates of cost for both tho City and the 
County o 

On Fig* 1, showing the watersheds within the City and tho County, it will 
be noted that tho central area comprising the River Dos Peres and Harlem-Badon 
watersheds embraces both City and County areas® 

JOINT CITY AND COUNTY AREAS 

Harle m- Bado n Wate r shod: In Part II of this report there is discussed in 

detail the capacities of the present combined facilities and the necessary 
relief to provide adequately for tho storm water runoff in those watersheds® 
Preliminary designs and estimates of cost are presented for tho additional fa- 
cilities necessary both within tho City and the County* It will be noted that 
tho total estimated cost is yl 3 # 50 ^# 000 $ which includes necossary relief of 
the present County facilities® 

Tho contracts between the City of St® Louis and tho County Sewer District, 
provide for connection charges, to be paid on tho basis of sanitary sewage flcv 
These contracts further provide that whore storm water is carried by County 
facilities in combined sewers, that the matter of connection charges for in- 
creased storm water runoff resulting from developed areas and improved storm 
water facilities be determined by the courts and that a test suit be filed for 
such determination® Up to the present time, tho courts have not been requestor. 

j 

to pass enthis matter, so that no connection charges for use of City storm 

water facilities have boon paid to tho City by County districts® 

*- 

The construction of the relief facilities in the Harlem-Badon watersheds, 
especially in the low areas within tho City of St® Louis, is one of extreme 
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urgency, as flooding of property and sizable damages occur whenever the rain- 
fall exceeds the capacities of the sewers* In these low areas, flooding of 
basements with damage to various types of electrical equipment, now in common 
use, is of relatively frequent occurrence. Legal determination of the issues 
which will indicate the equitable proportioning of the cost of relief sewers 
in watersheds embracing both City and County areas is necessary, in order to 
permit the undertaking of the relief in these watersheds* The suggested con- 
struction of relief sewers in these watersheds within both the City and 
County could also be undertaken by a metropolitan sewer district with powers 
to finance the construction from proceeds obtained through the sale of 
General Obligation Bonds authorized by the taxpayers. 

River I tes Peres Watershed: The contemplated sewer program presented by 

the City of St, Louis contains an item for the improvement of the River Dos 
Pores paved channel and reconstruction of the outlet at the junction with the 
Mississippi River in the amount of six million dollars* This project and co * 
pondj.t uro is also a matter of joint concern between the City and the County 
areas lying within the River Dos Pores, including the Deer Creek watershed, 
which areas are served by the River Dos Pores open channel within the City* 

Reli ef Sewer Pr oj ects within the City of St* Lou is*, There has boon mace 
nvailabo to us a report prepared by the Department of the President of the 
Board of Public Service of the City of St* Louis which tabulates the program 
of additional sowers necessary for relief of existing combined sewers serving 
only areas within the City of St. Louis* The total estimated cost of such re/ 
sower construction, exclusive of the relief system required in the Harlom- 
Baden watershed, amounts to 7 )?. million dollars* This information is submitted 
herewith to indicate the total overall storm water sewer program within both 
the City of St. Louis and St, Louis County areas# 
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St# Louis County Storm Water Needs; In Part II of the detailed report 


there is presented preliminary studies and estimates of cost for improving 
the natural open channels* The capacities of the channels proposed are based 
on the development permissible by present zoning and on the runoff occurring 
on such development from a ten-year frequency rainfall* The plans provide 
generally for the cutting off of bends and improving the alignment of the 
crook, deepening and widening of the present natural channels where necessary, 
in instances improving the capacity of the channel by paving the bottom and 
sides, and the reconstruction or enlarging of the waterway cross section under 
such bridges which now create serious bottlenecks and result in backing up of 
flood flows* The proposed construction generally is that considered as the 
minimum required to prevent flooding of the developed areas within and adja- 
cent to the valleys of the watersheds as shown on Fig* l*? 

Gravo is Creek; The improvement of Gravois Crook and principal 
branches from its junction with tho River Dos Pores storm water channel of 
tho Ci'ty of St* Louis as presented in the detailed report is estimated to cosb 
$3*160,000. In the design of the River Dos Peres storm water channel withi?^ 
tho City of 3t* Louis below the junction with Gravois Creek, the runoff Iron 
Gravois Creek watershed was included. The estimate of cost horowith presented 
•provides for tho contemplated how work required within the County only* 

Although in recent years with the present development, excessive rainfall 
has resulted in flooding of properties along Gravois Creek, the overall im- 
provements suggested are not of immediate concern and should be scheduled at 
a time when tho assessed valuation of the properties within the watorshod 
have materially increased so that financing of the construction of tho pro- 
posed storm water needs would be possible. 
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Water- courses Draining tho Area Tributary to the Rivor Dos Peres between 


tho Graved s and Door Greek Watersheds : An analysis of the present natural 

creeks in this area and of the existing bridges carrying highways across those 
crooks indicates that the only work necessary will involve straightening and 
widening of the lower reaches of the principal wator-coursos tributary to the 
opon channel of the Rivor Dos Pores in the City of St. Louis* inis proposed 
construction is not of immediate concern ns the institutional areas along tho 
lower roaches of tho 'water-courses will not be seriously damaged Irom ovorbank 
overflows resulting from peak rainfalls. When the damages make necessary tho 
proposed improvement, it will require the formation of a storm water district 
to raise the necessary funds to administer the construction and levy taxes re- 
quired to pay tho interest and retire tho bonds issued for this work. 

/ 

Doer Crook Watersheds The proposed storm water program within tho Door 
Crook watershed which involves providing adequate capacities for tho main 
Deer Crook and the principal branches is of immediate necessity. Within ’cli- 
va.lley, tho development has reached a point whore flooding of properties i: 
of frequent occurrence, resulting in appreciable damages and, in tho past., i: 
some loss of life. Individual communities whore damages have boon large are 
aware of tho need to improve Doer Creek for increased flood flows, but have 
sot it aside because of its regional nature involving u number of municipali- 
ties within the watershed. Tho current assessed valuation of taxable proper ;y 
within this watershed which is over 100 million dollars can provide, wit hi i: 
tho constitutional limitations now existing, the funds necessary to carry ouw 
the proposed improvements required to prevent flooding of tho low areas withi.i 
this watershed. 

In addition to tho improvement of tho main Doer Creek channel and tho 
principal trunks, the lateral crooks tributary to these facilities tire also 
in need of improvement to provide for_^tho increased runoff from the present 
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development. The local municipalities cannot undertake these improvements 
until outlet facilities of adequate capacity are provided, DEER CREEK 
IfSFROVMENTS SHOULD BE SCHEDULED WITHOUT ANY FURTHER DELAY, 

Suggested Improvement s Along the Principal Stem of the River Des Peres; 

Wellston Sewer District: The dense development and large concentration 

of population within this area has not only resulted in a seriously unsanitary 
condition, but in excessive damages due to flooding of property from overflows 
of present channels. The combined so wer facilities as detailed by the 
Wellston Sewer District estimated to cost approximately two million dollars 
should be provided as soon as possible. The cost of this project cannot be 
financed under the present sewer law. The suggested amendments for increase 
in debt and for revonue bonds would permit the construction of the combined 
facilities as planned for the 'Wellston Sower District, THIS PROJECT IS OF 
FIRST PRIORITY IK ST. LOUIS COUNTY. 

River Dos Pores through Uni versity City and West of University City: 

The estimates presented in Part II of this report for the improvement c CI 
the open channel through University City west of Harvard Avenue and west of 
University City aro based upon providing adequate capacities for the runoff 
from a ten-year frequency rainfall. The City of University City is now havii; 
alternate studios made to determine the most economical plan of improvement 
along this stream and will have detailed construction plans and specif ic-ation." 
prepared for the selected plan, West of University City it will bo necessary 
to clear the channel and carry out such improvements so that flood flows vf 11 
be confined generally within the channel® 

The preliminary estimated cost of the improvements along tho principal 
stem of the River Dos Pores including tho work within University City is 
$3,150,000, 
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Maline Creeks The preliminary plan for the improvement of I/ialine Creek 


commencing at the improved channel provided by the City of St. Louis at the 
city limits involves generally the straightening, deepening and widening of 
the present water-course to the City of Ferguson. Above Ferguson the natural 
channel has not been encroached upon and has sufficient capacity if clearing 
of growth and brush is carried out and satisfactory future maintenance is pro- 
vided* 

The estimate for improving Haline Creek channel, including reconstruction 
of such bridges which ar« now bottlenecks including aleo the improvement of 
the principal branches is |1,575.°00, If the financing of tho required sani- 
tary facilities, which are of greater importance to the valley than the pro- 
posed storm facilities, is arranged for by Sower Rental Bonds - the construc- 
tion of the storm water facilities as herein suggested could bo carried out 
from funds obtained through the sale of General Obligation Bonds almost with- 
in the present constitutional limitations. In recent years flood flows have 
overtopped the creek banks in and near the City of Forguson. With continued 
development in the watershed, flooding of property will booomo more aggravated 
and make necessary tho carrying out of tho improvements suggested* 

Watkins Creeks Tho present creek within this watershed below Belief on 
taine Rond and the present crossings of highway and railroad structures appear 
to be adequate for storm water runoff from ten-year frequency rainfalls. It 
will bo necessary, of course, to keep the channel clear of undergrowth and 
brush and to prevent encroachments on tho present channel in order not to re- 
duce the natural channel capacity. No estimate of cost has been presented fo” 
tho storm water noods of this waters hod© 

Coldw ater Creole: Sometime ago a drainage district was incorporated for 

Coldwater Creek, now rights-of-way wore acquired, and straightening of the 
channel carriod out. Tho present County Court comprises tho Board of Trustees 
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of this drainage district. As stated in Part II of this roport tho da tailed 
construction plans for tho work carried out by this drainage district are not 
available, as a search of the County records indicated merely a map of the 
district showing tho benofited properties against which taxes woro levied. 

Tho Engineer employed by tho Trustees for the preparation of construction 
plans and the supervision of construction carried out is deceased, und it is 
impossible to obtain copies of the construction plans. 

In recent years tho City of St. Louis has enclosed practically all of 
Coldwntor Creole channel through tho Lambort-St. Louis Municipal Airport. Tho 
area within this watershed to the south of Lambert Field has boon rapidly do ™ 
veloping with a high percentage of impervious surfaces. As a result, flood 
flows within the upper roaches of this watershed are increasing materially and 
have resulted in flooding of tho airport as well as the property to the south 
thereof. Some flooding has occurred due to peak flows in and near the City of 
Florissant. 

The preliminary plan of improvement submitted in this report contemplates 
straightening arid paving where the present improvements have encroached upon 
tho valley so that wido unpaved channels of the required capacity are not now 
feasible* Through tho airport property it mil ultimately be necessary to 
construct additional closed storm water facilities to supplement the present 
box and arch sowers adequate for the ultimate runoff from the area above 
Lambert Field. This now construction will have to be carried out to a point 
to tho north of the Wabash R u ilroad right-of-way from which location an ado- 
quato opon channel involving essentially widoning of tho present channel will 
be necessary. In the summary of estimates of cost for storm water facilities 
there is indicated separately tho cost of the work through tho City of St. 
Louis airport. 
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The scheduling of construction of the storm water facilities in this 
watershed for the upper reaches above the Wabash Railroad may be necessary 
within the relatively n;ar future if frequent flooding of Lambert Field is to 
be avoided* 

S ummary of Costs for Storm Water Facilities? In the following table 
there is tabulated the summary of the estimated costs of the storm water fa- 
cilities ultimately necessary for the urban area of St. Louis County and the 
City of St. Louis. 

ESTIMATED COST OF SUGGESTED STORM WATER FACILITIES 
St. Louis County: 


Watershed 

Estimated Cost 

Gravois Creek 

$3,160,000 

Principal water-course tributary to 
River Dos Peres between Gravois and 

Deer Creeks watersheds 

50,000 

-\ 

Deer Creek 

3,700,000 

River Des Pores thru U. City from 
the end of the closed sewer at 
Harvard Avenue 

3,350,000 

Combined sewers for the We list on Dist. 

2,000,000 

/ 

Maline Creek 

1,575.000 

Coldwater Creek* 

5,000,000 


TOTAL; for County Watersheds $18,835,000 

♦Included the estimated cost for the storm water fa- 
cilities in Co ldwate r Creek watershed is the enlarge- 
ment necessary through Lambert Field to provide ade- 
quately for the estimated ultimate runoff from the 
areas tributary to Coldwater Creek upstream from Lam- 
bert Field. Wo understand that the County Court has 
delegated the jurisdiction to the City of St. Louis 
through Lambert Field for the Coldwater Crook facili- 
ties. The estimated cost of providing the additional 
capacity through Lambert Field is $3.000, 00<.). 
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Estimated Cost of Suggested Storm W at er Facilities (continued) 
TOTALs for County Watersheds (brought forward) < 


$ 18 , 835*000 


Joint County and City Storm Sewer Needs: 


Harlem- Baden 

Lower River Des Peres 


$13,500,000 

6 , 000,000 


City o f S t, Louis Combined Relief Sewer Needs: 

See City of St, Louis Report of March 15* 19U9 


$32,000,000 


Discussion of Agencies for Storm W ater Program : Funds for the financing 

of a storm water sewer program could be obtained either by the sale of 
General Obligation Bonds authorized by the taxpayers or by special assessments 
levied against the benefited area in the form of special taxes# Revenue bonds 
cannot be issued for storm water sewer construction unless the sev/ors happen 
to be combined sewers carrying also sanitary sewage (applicable in the County 
to the Wellston Sewer District only)# 

If a program of storm water sewer construction is to be undertaken. 

County Sewer Districts established to include the entire area within water- 
sheds as suggested for the construction of trunk sanitary sewers could be 
utilized# The existing County sower districts could not undertake such a pro- 


gram, as practically all of the districts embrace only a small part of the 
total watershed# Only those of the pres<3nt districts which are located adja- 
cent to the ridge of the watershed could provide the necessary facilities for 
their areas# The existing districts along the intermediate roaches or lowor 
portions of the watershed would have to parallel the City of St# Louis prac- 
tice of providing facilities adequate for the entire area above their bounda- 
ries which, under the present constitutional limitations for debt, would not bo 


\ 


feasible# 


If watershed districts were to undertake the construction of storm v/ater 
facilities, with the exception of possibly the Deer Creek branch of the River 
Des Peres, most of the other areas would require more funds for construction 
than would be available under the present limitation of 5 per cent of the 
assessed valuation* In certain instances under present conditions of develop- 
ment, even 10 per cent of the assessed valuation would not provide the required 
cost of the necessary storm v/ater facilities* However, as hereinbefore, 
stated, the ultimate facilities for which the preliminary plans and estimates 
of cost are presented need not be undertaken until further development has re- 
sulted in a material increase in the total of taxable property within the 
watershed© 

If a watershed district undertook the construction of both sanitary and 
storm facilities, it would bo necessary in most instances to provide authority 
to issue Sower Rental Bonds for tho sanitary sewer construction and General 
Obligations Bonds or tax bills for tho entire storm water sower program© As 
described in tho "Discussion of Agencies for tho Construction of Sanitary 
Sewerage Facilities," it would bo desirable to provide an overall agency in 
the County or a joint City and County agency which could provide the necessary 
personnel for tho policing and maintenance of the storm water facilities© 

The Bi-State Development Agency, limited by the act creating this agency 
to revenue -producing projects, could not function on a storm water sewor con- 
struction program* If the Bi-State Development Agency had funds available to 
assist in planning, such assistance could bo very benoficial in aiding water- 
shed sewer districts in planning and starting tho program© 

In Part II of the detailed report there is mentioned tho importance of 

A 

properly planning the necessary storm water facilities so as not to unduly in- 
crease the storm v/ater runoff and make necessary enlargement of existing 
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downstream facilities within the City of St. Louis. This now particularly 
applies to the City of St. Louis River Des Peres storm water facilities, which 
may riot need relief if the type of improvements for County storm water facili- 
ties within this watershed are properly planned. Such planning can only be 
obtained by a joint City and County agency such ao an overall metropolitan 
sewer district. Sanitary flows and storm water flooding recognizes no man- 
mado boundaries, Mature has provided water-courses within watersheds which 
i travers more than one municipality. The metropolitan area of St, Louis in 
Missouri requires an overall agency for this program. 

The new Missouri State Constitution provides and specifies the steps 
necessary to create metropolitan districts for joint functions of the City 
and County . It is recommended that the County and City authorities consider 
the problem now existing in the St. Louis metropolitan area in Missouri in 
order to take such steps as are set out in the state Constitution to present 
to the people the matter of the creation of a metropolitan sower district. 
Similar problems to those described in this area pertaining to both storm and 
sanitary facilities have been solved in other metropolitan areas by the crea- 
tion of a metropolitan district or by the establishment of a joint district 
embracing a number of separate and distinct districts. This matter of provid- 
ing adequate sanitary facilities to prevent menances to, health as the popula- 
tion increases, and to provide storm facilities to prevent flooding of devel- 
oped area, requires immediate attention. The presont situation cannot be al- 
lowed to continue without resulting in an intolerable situation which will re- 
quire much greater costs to alleviate at a later date. 

Respectfully submitted 

HORNER & SHIFBIN 
Consulting Engineers 
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H, Shifrin 


PART I 


SANITARY SEWERAGE FACILITIES 

Section 1 - Introduction There is herewith presented a survey of present 
conditions with respect to sanitary sewerage for the recognized urbanized 
portion of St. Louis County or sections in St. Louis County in which urban 
development is now becoming paramount. The area covered by this report with- 
in St. Louis County extends from and including the Gravois Creek watershed 
on the south to and including Maline and Watkins Creeks watersheds on the 
north, with the addition of the Coldwater Creok watershed to the west and 
north of Maline and Watkins Creeks. This area is roughly described as the 
area within the County lying between the city limits of St. Louis and a 
lino following Lindbergh Boulevard from its southerly limits to about Highway 
66, thence approximately along Geyer and Balias Roads from Highway 66 and 
Olivo Street Road, thence northwardly along Lindbergh Boulevard from Olivo 
Street Road to Lambert Field, and north of Lambert Field all of St. Louis 
County excopt the fringe areas along the Missouri River bluffs. The area 
above described in St. Louis County is shown on Fig. 1 of this report. 

It will be noted from Fig. 1 that the central area, which includes the 
entire watershed of tho River Dos Peros and its branches, and the so-called 
Harlem and Baden watersheds, embrace parts of tho City of St. Louis proper 
in addition to tho area in St. Louis County. The watersheds to tho north 
and south of this central area lie entirely within St. Louis County. 

To the south of the Gravois Creok watershed betwoon its southerly riago 
and the northerly ridge of tho Meramoc Rivor watershed there lies an area in 
which extensive development has occurred where the drainage is naturally 
directly tributary through small watercourses to the Mississippi River. This 
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area includes Jefferson Barracks and the developments along the boundaries 
of Jofferson Barracks* The facilities necessary for this area are local in 
character and involve construction of additional facilities to those now 
existing which can, in most instances, connect either to the Jefferson 
Barracks system or discharge directly into the Mississippi River# 

Section 2 - Existing Sanitary Facilities by Watersheds (See Fig. 2); 

A - Gravois Creek - There does not now exist any coordinated collecting 
system of sanitary sewers for this entire watershed. The facilities that 
have been provided, including the public sewers constructed by public agencies, 
have been built for local needs with no attempt to coordinate the facilities 
into one comprehensive efficient collecting system. The major facilities 
and capacities of existing treatment plants provided by municipal organiza- 
tions within this watershed are shown in Table 1-1 and are as follows: 

1, A sanitary sewerage and trickling filter sewage 
treatment plant constructed by Affton Sanitary Sewer District. 

2, A privately operated activated sludge sewage treat- 
ment plant located on Gravois Creek to the south of Highway 
66 constructed and maintained by Russell & Company under 
agreements with the Trustees of the subdivisions within the 
southwest portion of the City of Webster Groves and in the 
aroa to the south and west of Southwost Webster Sewer District 
whore portions of collecting systems have boon constructed to 
reach this treatment plant. 

3 , Sanitary sewerage systems within the Village of 
Oakland and in tho Southwest Webster Sower District, which 
includes, in addition to the area within tho City of Webster 
Groves, portions of tho Village of Crestwood. Those systems 
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carry the sewage to an activated sludge sewage treatment plant 
maintained by the Village of Oakland and the Southwest Webster 
Sev/er District on the banks of Gravois Creek south of Big Bend 
Boulevard* 

[4., The City of Kirkwood has constructed the necessary 
sanitary sewers for the central, eastern and southern portions 
of the City with an activated sludge treatment plant located 
near the southeast corner of the City of Kirkwood, which treat- 
ment plant is now being expanded to the capacity as shown in 
Table 1-1 for service to this portion of the City of Kirkwood* 

In addition to the above major facilities, there exist, as shown in 
Table 1-1, scattered and local sewers with and without satisfactory treat- 
ment plants* Those scattered facilities wore constructed generally by the 
subdividers of the properties in order to permit tho development and utili- 
zation of the property. 

Of the present total popul&tion of Gravois Creek of about 3U»000» sewage 
troatment facilities in some form exists for a total of approximately 26,000 
people, with tho type of plant ranging from tho modern activated sludge plant 
of tho City of Kirkwood to septic tanks with a capacity to partially treat 
sewage from a population of 1+8* 

Table 1-1 also shows tho existing sowers serving frosont subdivided 
property which discharge into sink holes which am found in tho Gravois 
Crook watorshod. Tho facilities provided for theso subdivisions merely 
consist of a sanitary sower collecting the sewage from improved property 
and discharging into tho natural sink holes. In the tabulation showing the 
present facilities for treatment of sewage, no effort was mado to indicate 
the individual septic tanks which may exist in the Gravois Creek watorshod 
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serving not more than one or two residences. Undoubtedly a number of indi- 
vidual septic tanks are maintained by the individual homes where no collect- 
ing system exists, as the St. Louis County Health Department in recent years 
has required the construction of septic tanks followed with filter beds whore 
no sanitary sewers exists 

B - Facilities in River Dos Peres Watershed adjacent to the City Limits 
Line of the City of St. Louis betwe en Gravois Creek an d Doer Creek Watersheds : 

Other than a few villages incorporated by the County Court, no organized 
municipalities or sower districts exist in this area, with the exception of a 
portion of the City of Shrewsbury, v^ich is served by a system of sewers con- 


nected to the City of St. Louis Rivor Dos Peres Foul Water Sowor. Ropeated 
offorts have boon made to incorporate a sower district designated as the 


Lakewood Sanitary Sewer District to provide sanitary sowers for the greator 
portion of this area. However, such efforts failed to receive the approval 
of the necessary affirmative votes required by law to permit the issuance of 
bonds. The facilities which exist are local in character and here again also 
provided by land subdividers interested in furnishing the minimum of sanitary 
facilities to permit the developments which have taken place. It will be 
noted in Table 1-2 that four treatment plants providing partial treatment 
have boon' constructed for subdivisions in this aroa. The balance of the sani- 
tary sowor facilities consist of gravity sovrors, most of which are connected 
to tho Rivor Dos Peres Foul Wator Sewer of the City of St. Louis. However , 
instances oxist where such sewers discharge into natural sink holes, Xn the 
area on the south adjacent to tho south line of tho Webster Groves Sanitary 
Sewer District, systems of sanitary sowers have boon constructed for the 
subdivisions within and beyond tho City of Webster Groves. However, no satis- 
factory outlet has boon constructed to carry this sewage to the River Dos 
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Peres Foul Water Sov/or of the City of St* Louis* At present the sewage 
from these areas is discharged into a creek at the intersection of Heege 
Road and the St, Louis & San Francisco Railroad right-of-way # Efforts are 
now being made to contract with the City of St, Louis for the extension of 
this sewer so as to provide adequate sanitary outlet sewer facilities for 
this area, tho cost of such construction and contract obligations with the 
City of St, Louis for connection charges to be borne by the property owners 
within tho area* 

Tho City of St# Louis has constructed and maintains a sanitary sewer 
along tho River Dos Pores valley in close proximity with tho southern limits 
of the City which carries the sanitary sewage flow to tho Mississippi River# 
Contracts have been entered into by municipalities and sewor districts for 
connections to this sewer to permit the discharge of the sanitary sewage 
from County areas into the City sewer# This sewer was constructed by the 
City in 19lU and is now inadequate for the sewage flow from the River Dos 
Peres watershed# Tho City of St# Louis in its 19UU bond issue v/as authorized 
to construct a relief sewor, plans for which have been completed, xvhichj 
with tho existing sower, will provide the necessary capacities for tho sewage 
flow from the ultimate population of the ontire watershed# 

C - Watershed o f the Door Creek Branch of tho River Dos Peres : The facil- 

ities provided by municipalities and sower districts for tho urban area within 
tho Doer Creek watershed consist of an integrated system of sanitary sewers 
with the outlet connected to tho River Dos Peres Foul Water Sewer of the City 
1 of St# Louis at the junction of Doer Creek e*.nd the River Dos Pcros# As shown 
on Fig# 2 and Table I-?, tho communities and sower districts have provided the 
necessary sanitary facilities to adequately servo tho population of tho Deer 
Crook watershed with the exception of tho following areas s 
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A small area lying between the Webster Groves Sanitary 
Sewer District and the Village of Rock Hill where no sewers 
exist • 

Areas within Two-Mile Creek Sanitary Sower District, in 
the northern portion of Kirkwood adjacent to the Two-Mile Creek 
Sanitary Sewer District and in the Village of Des Peres where 
lateral sewers will be necessary as the areas develop, the trunk 
sanitary sewer facilities have been provided. 

Areas in the Village of Frontenac between Lindbergh Boule- 
vard and Spoede Road to the north of the Two-Mile Creek Sanitary 
Sowor District, which can contract for outlet service for a 
systom of sanitary sowers within this aroa with the Ladue-Door 
Crook Sanitary Sower District, whoso trunk facilities have boon 
dosigned adequately for service to this area. It will, of 
course, also bo necessary to contract with the agencies down- 
stream from the Lnduo-Doer Creole District for use of downstream 
facilities to the Mississippi River. The balance of Frontenac 
to the west of Spoede Road end north of the northern boundaries 
of the Two-Mile Creek District is now served with individual 
and common septic tanks, and it is expected that this type of 
sanitary facility will bo adequate for Prontonnc, as the zoning 
in this area should bo on the order of one acre tracts. If in- 
dividual septic tanks prove unsatisfactory duo to a donsor de- 
velopment, the Village of Frontenac should bo roquirod to provide 
a modern treatment plant, the effluent from which would be 
satisfactory to discharge into Deer Creek, lo the north of 
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Frontenac there has recently been incorporated the Village of 
Crave Coeur which, except for the southeastern corner, which 
is included in the Laude-Deer Creek Sanitary Sewer District 
area, does not contain sanitary sewerage facilities. If this 
area is to bo permitted to develop into a dense urban area, it 
will be necessary to provide not only an integrated system of 
sanitary sewers, but also a modern sewage treatment plant, as 
the downstream facilities are not designed for sewage flow from 
this area. The present population of the Deer Creek watershed 
is estimated at about 92 , 000 , 

D _ The W atershed of the Principal Branch of the River Dos Poro s North 
and West of the Deer Crook Watershed ; Within the City of St, Louis a sani- 
tary sewer has been constructed along the storm water open channol north and 
westwardly from the junction with the Deer Crook branch to the vicinity of 
Maoklind and Manchester Avenues. For the balance of tho Rivor Dos Pores 
valley, the City of St. Louis has constructed a combined sewor carrying both 
sewage and storm water runoff from the open channel ending in tho vicinity of 
Maclclind and Manchester to the western city limits of St. Louis near Skinlcer 
Road north of Delmar Boulevard. Beyond this point the Cities of St. Louis 
and University City have provided a closed combined sewor to tho northern 
city limits of University City along the branch of the River Des Pores drain- 
ing the Wollston area. University City has extended the closed sower along 
the principal stem of tho Rivor Dos Pores westwardly from tho city limits of 
St. Louis to the vicinity of Harvard Avenue, a distance of approximately U»C°C 
foot. Beyond this point in University City, combined sowers with foul water 
interceptors have been constructed, which interceptors are connected to the 
foul water sower in the bod of the Rivor Des Pores to tho northwestern limits 
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of University City. This foul water sewer is inadequate from Harvard Avenue 
to North & South Road, and from 82nd and Olive Boulevard to the northwestern 
city limits. University City is now having alternate studies made and plans 
prepared principally for providing adequate storm water facilities along the 
principal stem of the River Des Peres from Harvard Avenue westwardly which 
will cover the deficiencies of the present sanitary sewer. There still exists 
in the western part of University City undeveloped areas which are not served 
with sanitary sewer facilities, such facilities arc provided by University 
City as the development of the area requires. It is understood that in those 
sections wharo the storm water facilities along the River Des Peres are to bo 
open channels dual systems of sewers will bo built with the sanitary sewers 
only connected to the foul water sewer of the River Dos Peros. 

In Table I-U there has boon listed for this watorshed the existing sewage 
treatment plants serving more than two families with typo of plant and pre- 
sent capacity. The only modern plant which has been constructed in this area 
is that serving the Village of Bel-Nor, which is an activated sludge plant 
adequate to provide troatmont for a population of 1,500. The total population 
served by treatment plants is approximately 3,850. 

There has also been listed in Table I-J+ and shown in Fig. 2 the areas 

now provided with sanitary sowerago facilities connected to eithor the 

University City system or directly to the City of St. Louis. Between Deer 

Crock and University City the areas within incorporated communities are served 

by combined sewers which are connected at the city limits oi St. Louis with 

the city sewers. To the north of University City the eastern part of Wollston 

is also connected directly to the city sewers. Tho balance of tho Wollston 

area, with the exception of Glen Echo Village along Lucas A Hunt Road and 

south of Natural Bridge is unsewered except for unrecorded sewers which can- 
not bo considered as adequate. 
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Undor the present laws permitting sewer districts in St. Louis County, 
there has boon incorporated tho Wellston Sewer District area and bonds 
votod in the amount of $460,000. The proceedings under which this incorpora- 
tion was authorized by tho Circuit Court provided for a combined system of 
sowers for this area estimated to cost in excess of two million dollars cur- 
rent prices. Plans have boon prepared with funds advnnood by tho Federal 
Government for tho combined system of sowers required in this area. However, 
as tho District cannot finance such construction, no bonds have boon issued 
and no progress is being made toward providing either the necessary sanitary 

or storm water facilities in tho Violist on District. 

To tho north of Univorsity city sanitary sewers have been constructed 
by tho Hanley Page East Sower District and by tho Vinitn Terraco Sower 
District. Vinita Park has recently voted a bond issue and is engaged in 
preparation of plans for tho construction of tho necessary facilities for 
Vinita Park. The areas within tho southern portion of Overland and in tho 
Village of Olivette and the unincorporated areas to the west of Olivotte tJid 
Overland, with tho exception of the facilities shown in Table 1-4 are not 
provided with adequate sanitary sewerage facilities. 

Present County populations within areas tributary to River Dos Pores, 
exclusive of Deer Creek watershed, are about 4*700 for tho area betweon 
Gravois Crook and Deer Creek end 96,600 above Deer Creek Junction, 

E - Harlem- Baden Wat ershed: As shown in Table 1-5 and kig • 2, the area 
within St. Louis County in the Harlom-Baden watersheds has been provided in 
general with combinod sewer facilities by sewer districts established undor 
tho present sewer law pertaining to St. Louis County, inasmuch as most oi 
this watorshod is served with combinod sowars, tho discussion of the present 
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'facilities in this area is contained in Part II covering existing storm 

water sewers and requirements* (See Table I”5 ( ) 

F - Maline Creek watershed: In Table 1-6 is shown the tabulation of the 

existing sanitary sewer facilities serving the area in the Maline Creek water- 
shed. The Carsonville Sewer District has partially completed the construction 
of an activated sludgo treatment plant. However, work has stopped before any 
equipment was installed in the pumping station or settling tanks, so that at 
present this plant is not functioning and the sewage collected by the sani- 
tary soworage system discharges directly into Maline Creek at the plant site. 
Tho other public plants consist of activated sludge sewugo treatment plant of 
the Walton Road Sanitary Sewer District on tho west bank of the Maline Crook 
a short distance upstream from tho Carsonville District treatment plant site, 
and. tho Ferguson activated sludge sewage treatment plant serving essentially 
tho City of Ferguson. In addition, there exists nino other treatment plants 
of various types constructed privately, including tho plant constructed by 
the City of St. Louis at tho St. Louis Training School, having a capacity to 
servo a total population of approximately 18,000, comparod to the present 
total population within tho Maline Creek watershed of approximately Ul»000. 
The Normandy Sower District commenced tho construction of sanitary sewers 
during tho Works Progress Administration period, and has complotod forty per 
cent of the system, but no work was done on tho contomplntod treatment plant 
on Saline Crook for this District o 

It will also be noted from Fig. 2 and Tablo 1-6 that tho area adjacent 
to tho city limits of St, Louis within tho so-called City Maline Creek 
Branch has boon sewered with tho sowers being connected to the City of 
St® Louis system under contract with tho City# 
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A small portion of the City of Berkley,, which is situated to the north 
of Walton Road and Carsonville Sewer Districts, lies within these Districts* 
Recently this municipality voted a $650,000 bond issue, equal to approximately 
20 per cent of its assessed valuation, for sewer construction. This community 
is now planning to provide sewers for the area within the City of Berkley di- 
rectly tributary to Maline Creek. It is also contemplating contracting for 
sewer service with the Walton Road Sewer District for that portion of the City 
which can be served by that District's treatment plant; and for that portion 
of the area which can be served by the present Carsonville Sewer District, 
the District and the City of Berkley aro contemplating partial completion of 
the present plant to provide primary treatment only for both the Carsonville 
District area and for such area in the southeastern portion of Borkley which 
can be served by such a plant. 

The most aggravated condition within the iialine Creel; valley exists in 
the Kinlock Park area where a dense population resides with no recorded sani- 
tary facilities existing to servo such population. Apparently either privies 
or individual septic tanks are usod. on small lots with a resultant intolerable 
condition existing. 

Here, as in Gravois Creek watershed, there is no coordinated trunkline 
sower system for sanitary sewage flow from the developments within tho water- 
shed, 

G - Watkins Creel; Watersheds This is a small area lying on the west bank 
of tho Mississippi River between tho Maline and Goldwator Crooks watersheds. 

Uo recorded existing sanitary sewerage facilities have been found in this 
watorshod. Apparently the present developments are served with individual 
septic tanks ..only. 
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H - Spanish Lake Area? To the north of the Watkins Creek area there 
has been developed along the east side of the C.B. & Q. R.R* and south of 
Trampe Road a fairly extensive subdivision on the shores of Spanish Lake, 

This development is served with sanitary sewers and with a septic tank mad 
sand filter for treatment, 

X ~ coldwater Creek Watershed; As shown on Fig. 2 and Table 1-7# sani- 
tary sewer facilities have been provided in a scattered manner for local 
needs for the portions of the watershed between the source of Coldwater Creek 
and the City of Florissant, Two modern public treatment plants have been 
provided in this watershed by the St. Johns-Ovorland Sanitary Sewer District 
and the City of St. Ann. Three plants havo been constructed for the facili- 
ties at Lambort-St. Louis Municipal Airport, A primary settling basin and 
digestor has been provided for the City of Florissant, The balance oi the 

facilities are essentially of private nature for industry or subdivisions o.nd 

\ 

vary in type from a common septic tank to small activated sludge treatment 
plants, The total present population served by the treatment plant facilities 
in the Coldwater Crook watershed, including Lambert Field, is approximately 
1^2,000, In addition to thoso common plants there exists a large number of 
individual septic tanks serving not more than two homes. The total present 
population in the Cold Water Crook watershed, exclusive of Lambert Field, is 
about 1.4.0 „000o 

Here in the Coldwator Creek valley, similar to Gravois and tealino Creeks 
valliec# there is no integrated coordinated sanitary sewerage system for ef- 
ficient service to the developments of this watershed. 

Section 3 - Brief Summary of Existing Sanitary Sewerage F acilities in j^tropoli '* 
ta n St, Louis west of tho Mississippi R ive r s From the foregoing description 
of existing facilities by watersheds, an inspection of Fig* 2 on which is shown 
the incorporated municipalities and sewer districts and the existing sev/erage 

1-12 


facilities provided privately outside of the incorporated cities and comnuni- 
ties, and from on inspection of Tables 1-1 to 1-7* inclusive, showing in detail 
the existing facilities of record in each watershed, it can be seen that the 
following general conditions with respect to sanitary sewerage exist. 

River I)es Peross Between the eastern watershed lines of the River Dos 
Peres and Harlom-Badon, and the Mississippi River, the entire area lies with- 
in the City of St, Louis and is sorvod with combined sewers built by the City 
of St. Louis which discharge directly into the Mississippi River; no problem 
regarding sanitary sewerage facilitios exists. 

Within the River Dos Pores, including tho Deer Creek watershed, thoro are 
included areas lying partly within the City and partly within tho County, 
with tho City portion being the downstream part of the watershed. Within tho 
City areas there liave bean provided combined sewers with tho exception of a 
separato sanitary sower in tho main valley of tho River Dos Pores where the 
stormwater facilities consist of an open channel. Much of tho aroa immedi- 
ately contiguous to the western limits of St. Louis is also now sorvod by 
combined sewers connected directly to tho City of S't. Louis sewers. Those 
facilities are adequate for sanitary sewerage sorvico with tho exception of 
the River Dos Peres foul water sower of tho City of St. Louis, which requires 
relief ana for which plans have been completed. Tho cost of such construction 
under tho provisions of tho contracts between the City ol St. Louis and the 
communities served by the City foul water sewer will have to bo borne by tho 
entire area. 

The County area tributary to Doer Crook in general is served with ade- 
quate sanitary sewers with deficiencies in the upper roaches which require 
sanitary facilities which can bo provided as tho development makes necessary, 
except for tho area to the west of Spoode Road in the Village of Frontenac and 
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west of Lindbergh Boulevard in the Village of Creve Coeur which will require 
local individual or common treatment, depending upon the zoning of the pre- 
sently undeveloped areas* 

For the principal branch of the River Des Peres running westwardly irom 
the St. Louis city limits at University City, the areas now inadequately 
served with sanitary sewerage facilities are principally the Wellston area, 
the areas between jBhiversity City and the Hanley Page District, and the area 
to the north and west of the Hanley Page District, and the areas to the north 
and west of University City lying, within Overland, Olivette, and the unincor- 
porated areas near the extreme west watershed lino of the River Dos Peres. 

Harlom-Baden Watershed: This watershed embraces area within the City 

and the County, some of which is presently generally sewered with combined 
sowers in need of relief for storm water runoff. The sanitary facilities 
appear to be adequate. Inasmuch as this watershed is served generally by 
combined sewers, the discussion of needs of this problem is contained in 
Part II of this report. 

Gravois Creek: To the south of the City of St. Louis lies the Gravois 

Crook watershed entirely within the County. With the exception of the facilx 
ties provided in the upper roaches of this watershed and by the Affton Sower 
District in the central portion, most of the watershed is still unsawered. 
This entire area is definitely in need of trunk facilities which can be pro- 
vided throughout tho area with the lateral facilities constructed for the 

* 

presently developed area as soon as the trunk facilities are available and 
for the undeveloped area as development occurs. The trunkline facilities of 
this watershed will have to be carried separately to tho Mississippi River, 
ns tho City of St. Louis River Dos Pores Foul Vv'ater Sower has not been de- 


signed for this ultimate sewage flow./ 

I-lU 


Maline Creek: In this watershed, which is practically entirely within 


the County, a similar situation exists to that within the Gravois Creek v/ith 
the bulk of present development existing in the upper reaches of the watershed. 
No coordination or integrated sanitary sewerage system for the entire watershed 
now exists, which apparently is the urgent need for this area. 

Coldv/ater Cr eek Watershed: Here also the development has taken place in 

the upper roaches where sanitary sewerage facilities and treatment has been 
provided, with isolated local instances of inadequate treatment existing in 
the balance of the watershed# 

APPROXI MA.TE POPULATIONS BY WATERSHEDS 

Gravois Creek •••••»• o « 3U*000 

River Dos Peres between 
Gravois and Deer Creeks # • • # 

Doer Crook ••#•##•••0 91*700 

River Des Per os above 

Doer Crook Junction #•#••• 98,500 
Harlem Baden ##••##•#• ij.1,700 

Maline Creek • . . 4i,4oo 

Watkins Creek 2,1*00 

Coldwator Creek 1 * 0 ,14-00 

Total County population 

in urban area 354*800 

Present Treatment Plants: Thoro now exist in the County urban area 

approximately 160 sewage treatment plants of which 54 have been tabulated 
by watersheds. Generally all of the others are septic tanks serving two or 
•more residences. In addition to these plants thoro are probably hundreds 
of septic tanks serving individual homes. This creates a condition which 
cannot continue without causing aggravated unsanitary conditions which will 
seriously retard further continued growth in the County, 
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EXISTING SANITARY SEWERAGE FACILITIES IN GRAVOIS CREEX WATERSHED 
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TABLE I~3 


EXISTING SANITARY SEKERAGE FACILITIES IK DEER CREEK WATERSHED 
EXISTING SE’.', : ER SYSTEMS WITHOUT TREATMENT 

Yiebster Groves Sanitary Sevier District (Trunk outlet connected to City of 
St. Louis Sevier). 

Maplewood, City of (Connected to Richmond Heights trunk, and thence to Web- 
ster Groves Sanitary Sewer District trunk). 

Brentwood, City of (Connected to outlet sewer of Ladue-Deer Creek Sanitary 
Sewer District). 

Richmond Heights, City of (Connected to Webster Groves Sanitary Sewer Dis- 
trict trunk). 

Clayton, City of ) 

) (Connected to Richmond Heights trunk) 

Clayton Outfall Sewer District ) 

McKnight Village Sanitary Sewer District (Connected to Richmond Heights trunk). 

University City, Southwest Corner of (Connected to McKnight Village Sanitary 
Sewer District). 

Olivette, City of. Southern Part of (in Ladue-Deer Creole Sanitary Sewer Dis- 
trict). 

Rock Kill Village (Connected to outlet trunk of Ladue-Deer Creek Sanitary 
Sewer District). 

Glendale, City of (Connected to outlet trunk of Laduo-Deer Creok Sanitary 
Sewer District). 

Ladue, City of (In Ladue-Deer Creok Sanitary Sevier District). 

Laduo-Door Creek Sanitary Sevier District (Connected to lobster Groves Sani- 
tary Sewer District outlet). 

Two-Mile Crock Sanitary Sewer District (Connected to Ladue-Deer Creek Sani- 
tary Sewer District). 

Kirkwood, City of. Northeast Part of ) 

Vmrson Woods, Village of ) 

) 

Huntleigh, Village of ) , 

) (In Two-Mile Creek Sanitary Sewer 

Crystal Lake Park, Village of ) District) 

Frontons c. Village of. Southern Part of) 

TABLE 1-3 


EXISTING SANITARY SEWERAGE FACILITIES IN RIVER DES PERES WATERSHED 
NORTH AND WEST OF DEER CREEK WATERSHED 
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Hanley- Page East Sanitary Sewer District (includes part of Villages of Pagedale and 
Hanley Hills. Connects to University City sewers). 
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TABLE 1-5 


EXISTING SANITARY SEWERAGE FACILITIES IN rIA RLM-3ADEE WATERSHED 


EXISTING SEV.ER SYSTEMS VITHOUT TREATMENT 


Curtis Sewer District (Combined sewers connected to City of St» Louis sev.'ers). 

Maria Creek Sewer District (Combined sewers connected to City of St. Louis 
sewers) . 

Pinelawn Sewer District (Combined sewers connected to City of St. Louis 
sewers) . 

Melrose Sewer District (Combined sewers in eastern part connected to City of 
St. Louis sewers). (Separate sanitary sewers in western part, ultimately 
connected to City of St. Louis sewers). 

Jennings - West I el nut Manor Sevrer District (Combined and separate sanitary 
sewers connected to City of St. Louis sewers) . 
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Suggested Now Sanitary Sewerage Facilities: In view of the pro sent 


conditions there is herewith submitted as part of this report a dotailod 
analysis of the needs of the St* Louis Metropolitan Area for sanitary 
sewerage service to provide adequately for the continued orderly development 
of the County and for the preservation of public health throughout the area. 
Section I4 - Basis of Design for Sanitary Sewer s: The design of sanitary 

sewers requires a knowledge of the population expected to be served by the 
facilities. To determine thoso populations in the f uturo $ estimates have 
boon made based upon existing zoning provisions us formulated by the St. Louis 
County Planning Commission and Incorporated Communities. Those zoning assump- 
tions are predicated upon square footage per lot, and tho following indicates 
the assumed populations relr.itod to ouch of the minimum sizod lots permitted 
by tho zoning requirements: 


Sq . Pt . 
Per Lot 


K o . of 
Lots 

por Aero 


Persons Population 

per Lot por Acre 


5.000 7 u 

6.000 6 k 

7,500 5.5 h 

20,000 2 5 

U3i560 1 6 


28* 

P)|»* 

22 

10 

6 


♦This snmo density has boon assumed for "Heavy Industrial 
zoning. 


**For "Light Industrial" and "Commorcial" a density of 2ij. 
persons por aero has boon usod. 

Each watershed was divided into a number of sub-areas chosen from tho 
available topography on tho quadrangles of tho Missouri State and United 
States Geological Survey. All cemetery acreage has been oxcluded from con- 
sideration for sanitary sewerago. Tho gross area in each of tho sub-areas 
has then boon roducod by 20 por cent to allow for roads and streets. To this 


net acreage then there has been applied the appropriate figure for the 
population per acre corresponding to the zoning requirement # 

The populations resulting from the above have been further reduced by 
multiplying by the factor 0*65, which is an experience factor developed in 
studies by Horner & Shifrin of the population in the River Des Peres water- 
shed made in connection with designs for a trunk sanitary relief sewer in 
the main River Des Peres valley through the City of St# Louis# In other 
words, it was found that, in reality, only about 65 per cent of the theoreti- 
cally attainable population actually materializes# 

Under the so assumptions it is recognized that the overall ultimate 
population for any major watershed is conservatively high# It is impossible 
to predict ^vhero ultimate development will specifically occur and sanitary 
trunk and sub-trunk sowers are properly designed to reflect the possibility 
that the particular area served may actually achieve the modified ultimate 
population as above determined# 

Design tables were set up for each of the trunks and sub-trunks and the 
sub-areas collected ixi proper sequence with the acreage and population accumu- 
lating as the table progresses downstream# 

To obtain stationing and to develop profiles for preliminary designs and 
estimates, there have been used the topographic shoets made in the early 
1930 f s under the sponsorship of the City of St# Louis. Those shoots covor 
all of the City and the County east of Lindbergh Boulevard, on a scale of 200 
feet to the inch with a five-foot contour intervals; beyond this area, pro- 
file data was obtained from U#S#G.S. quadrangles. 

To the assumed ultimate populations tributary to the various reaches of 
the proposed trunk sanitary sewers, there was applied the per capita per day 
figure of 1+00 gallons (which equals #00062 cfs per capita per day)# For 
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TABLE 1-8 


SANITARY SEVERS 
GRAVOIS CREEK WATERSHED 


No. 

Area 


A C 

Sewered 

R E A G E 
Unsewered 

Total 

1 . 

Affton Sanitary Sewer District 


630 

0 

63 O 

2. 

Village of Lakeshire 


60 

0 

60 

3. 

Bella Villa 


60 

0 

60 

u. 

St. George 


50 

0 

50 

5. 

Grantwood Village 


0 

170 

170 

6. 

Village of Oakland & S.W. Webster 

S.D. 

950 

0 

950 

7. 

Crestwood 





8. 

Webster Groves (served by Russell 

o 

o 





Treatment Plant) 


2^0 


250 

9. 

Sewered Subdivisions : 






Monticello 


20 


20 


Ridgeview 


30 


30 


Rose Garden 


25 


25 


Green Park 


10 


10 


Point Breeze 


30 


30 


Lemay Gardens 


15 


15 


Cardinal Hill 


10 


10 


Gras so 


5 


5 


Dana (Conn, to Affton S.D. Tr. 

Pit. ) 

15 


15 


Cordes Drive 


10 


10 

10. 

City of Kirkwood 


1,250 


1,250 




3,U20 

170 

3,590 

Total of Gravois Creek Watershed 


3,U20 

10,080 

i3,5oo 

Unsewered Acreage Est. to ultimately require 

sewers 

6,000 



#■ Est. Cost of Piaster Plan Sanitary Sewers 
Gravois Creek Trunk 
Gravois Creek Sub-Trunks 
Gravois Creek Laterals 


$ 2 , 1 * 00,000 


210,000 

3,000,000 


# Sewage Treatment Plants by-passed. 


TABLE 1-9 


SANITARY SEWERS 
RIVER DES PERES WATERSHED 
BETWEEN GRAVOIS CREEK AND DEER CREEK 


No. Area 


A C R E A G 
Sewered Unsewered 


1. Wilbur Park 35 

2. Area along S,E. side Gravois Road 

adjacent to City Limits of St. Louis 
(St.L. County S.D. No. 1 & other 
sewers ult. trib. to City of St. L. 

South Gravois No. Ij sewers) 130 

3. Proposed Lakewood Sewer District 0 

It . Area between N. line of Prop. Lakewood 

S.D. & Gravois Cr. Watershed and 

S.L, Webster Groves S.D., which 

includes portions of Marlborough 

and City of Webster Groves 1$0 

5. Webster Groves San. District (S. portion) 

(trunk sewers ) 

6. Mackenzie Village - sewered 

7. City of Webster Groves 

3. Shrewsbury - sewered 

9. Unsewered area betw. Mo. Pac. & city 

limits of St.L. west of Gravois Cr. 


0 

570 


780 


50 


Total Unsewered Areas 1,1*00 

Unsewered Acreage Est. to ultimately require sewers 850 


Est. Cost of Master Plan Sanitary Sewers 

Prop. Lakewood Dist. Trunk $ 2lj,000 
Marlborough Trunk 68,000 
Laterals U25,000 
Conn. Charge to City of St.L. (initial payment) 20,000 


Total 


35 


130 

570 


930 


TABLE I -IQ 
SANITARY SEWERS 
RIVER DES PERES WATERSHED 
PEST & FORTH OF UNIVERSITY CITY 


No. 


Area 


ACREAGE 
Sewered Un sewered Total 


1. Wellston Sewer Dist. (no recognized 

sewer system) 

City of Yfellston (sewered only in eastern 
portion in area directly tr.ib. to City 
of St. Louis sewers) 

Page dale - (no recognized sewers) 

Glen Echo Park, (served by sanitary sowers 
without satisfactory outlet) 

2. Han ley-Page East S.D. (completely sewered) 

Pagedale (completely sewered within S.D.) 
Hanley Hills ‘ " " " ” 

3. Vinita Terrace (sewered) 

4. Vinita Park (no recognized sewers) 

5. Bel-Nor (completely sewered to Tr. Pit. on 

St. Charles Rock Rd. ) 

6. Olivette 

7. Overland 

S. Lackland S.D. 342 

8. Unincorp. areas un sewered N & W of 

Olivette & Overland 

9. Unincorp. areas N of Univ. City E of 

N & S Road: 

Yvheaton Area 

Normandy C.C. & Area to E on both sides 
St. Charles Rock Rd. 

Area along Ferguson Ave. 

10. Sowered Subdivisions 26 


1,350 


140 


435 

650 

896 

615 

215 

140 

10 


1,350 


140 


435 


650 

896 

342 


Total Unsewered Area 


4,451 


Unsewered areas est. to ultimately require sewers 

Est. Cost of Master Plan Sanitary Sewers 

Yellston S.D. area, incl. Conn, charges 

Bal, of unsewered areas incorp. communities: 
Olivette 
Overland 
Vinita Park 
Pa gedale 

Bal. of unsev r ered area within unincorp. areas 

Trunk sewer above University City and Y.ood- 
son Rond sub- trunk 

Connection charges for use of University City 
and City of St. Louis sewers, estimated 


3,100 

Cost 


950 $ 650,000 

455 $ 227,500 

630 315,000 

305 152,500 

100 50,000 

660 330,000 

$1,075,000 

$ 133,000 

$ 165,000 


TABLE I -11 


SANITARY SEWERS 
WATKINS CREEK WATERSHED 


No. Area 


ACREAGE 
Sewered Unsewered Total 


1. Watkins Creek Watershed 2 36^ 

it . Smal i P ° rtion of NE c °™er City of Belief ontaine Neighbors " 
Unsewered areas est. to ultimately require sewers 1 5 [| 00 


2,360 


Est. Cost of Master Plan Sanitary Sewers 
Trunk 

Treatment Plant: complete treatment for 
17,000 pop. 


$129,000 

# 0,000 

700,000 


Laterals 


Page 1 of 2 


TABLE 1-12 

SANITARY SEWERS 
MALINE - COL MATER SYSTEM 

ACREAGE 

No. Area Sewered Unsewered Total 


MALINE CREEK WATERSHED 


1. Village of Riverview Gardens (part in 

other watershed) 

2. City of Belief ontaine Neighbors (part in 

other watershed) 

3. City of Jennings(part in other watershed) 

U. City of Ferguson(entirely in watershed) 

5. Ferguson Sewer Dist. (entirely in City of 

Ferguson but not same boundaries) 

6. Village of Calverton Park (part in other 

watershed) 

7. City of Berkeley ($6!? 0,000 voted for 

sewerage system & treatment) 

8. Carsonville Sewer District 

9. Village of Bel Ridge { 99 % in S.D. ) 

10. Margona Village (entirely in S.D. ) 

11. City of Berkeley (small part in S.D.) 

12. Walton Road Sewer District 

13. City of Berkeley (small part in S.D.) 

lh. Village of St. John(part in S.D.) 

15. City of Overland (part in S.D.) 

16. Village of Charlack " 

17. Village of Sycamore Hills " 

18. Normandy Sewer District().:0$ sewered no 

treatment) 

19. Village of Bellerive (entirely in S.D.) 

20. Town of Normandy (part in S.D.) 

21. Village of Bel-Nor - sewered with lift 

station to treatment plant 

22. Sewered Subdivisions: 

S. of Summit & E. of Mary in Jennings 
Coburg Ridge No, 2 
Sheldon Park 
Green Acres 

N. Side Chambers, Balboa to Clearvi ew Drive 

23. City of St. Louis Training School 

Totals of Maline Creek Watershed 
Unsewered Maline Creek acreage estimated 
to ultimately require sewers 


17 


1,000 


1,090 

700 


900 


260 

Uoo 

660 

60 

0 

60 

17 


17 

7 


7 

17 


17 

27 


27 

29 


29 

310 


310 

U , U3U 

11,801 

7,000 

16,235 


TABLE 1-12 (Cont.) 


Hf>. 


Area 


Page 2 of 2 
ACREAGE 
Sewered Un sewered Total 


COLDWATER CREEK WATERSHED 


2l*. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 
3U. 

35 . 

36. 

37. 

38. 

39. 
l*o. 
1 * 1 . 


City of Florissant (entirely in watershed) 
Village of Calverton Park (partly in 
'.'Maline watershed ) 

City of Berkeley (partly in Maline wtrshed) 
((5650,000 bond issue voted) 

Village of Hazelwood (entirely in watershed) 
Larabert-St. Louis Municipal Airport and 
Naval Air Station 
Town of Bridgeton 
Village of Bridgeton Terrace 
Village of Edmund son 
City of St. Ann 
Village of Mary Ridge 
Village of Woodson Terrace 
St. Johns-Overland Sewer District - sewers 
and treatment plant 

Village of Schexirinan Hgts. (entirely in S.D. ) 
Elmdale Village " 

Village of St, John (part in S.D. ) 

Village of Breckenridge Hills (part in S.D.) 
City of Overland (part in S.D.) 

Sewered Subdivisions: 

Buder Park 
Air Lane Road 

Totals of Coldwater Creek Watershed to and 
including Florissant 

Unsewered Coldwater Creek acreage estimated 
to ultimately require sewers 


1,1*00 

300 

1,700 

220 


1,720 

100 

1,790 


1,500 

0 


1,500 

36 

0 

36 

58 

0 

58 

1*72 


1*72 

55 

67 

1,737 


1,737 


36 


36 

1* 


1* 

5,563 

10,827 

16,390 


6,500 



Est. Cost of Mali ne -Co ldwa te r Master Plan Sanitary Sewers: 
Maline-Coldwater Trunk below Ardmore Ave. 
Maline-Coldwater Trunk above Aremore Ave.(incl. 

lift sta. at Natural Bridge Rd. ) 

Coldwater Lower Trunk (Florissant to Airport), 
Florissant Lift Sta. & Force Main 
Coldwater Creek Sub-Trunks 
Maline Creek Trunk above Ardmore avo. 

Maline Creek Sub-Trunks (excluding Ardmore Brch. ) 


$ 2,200,000 


1,1*03,000 

751. 000 

116.000 
68,000 

285,000 


Total Costs Maline-Coldwater Trunks, Sub-Trunks, 
Lift Stations and Force Main 
Maline Creek Laterals 
Coldwater Creek Laterals 


$ 1*, 823, 000 
3,500,000 
3,250,000 


TABLE 1-13 


v 


COST ESTIMATE Op PRELIMINARY DESIGN 
OF GRAVOIS CREEK SANITARY TRUNK TO MISSISSIPPI RIVER 


No. 

ALTERNATE 

0 

1 



Total Cost* 

(No Treatment) 

Description Unit 

Quantity 

Unit 

Cost 

1. 

Class "A" Rock Excavation 

cu . yd. 

20,000 

$15.00 

$300,000.00 

2. 

Class 11 B n Earth Excavation 

cu . yd, ■ 

185,000 

2.00 

370,000.00 

*7 

L • 

72 n Sev/er in Place 

lin. ft. 

7,400 

40.00 

296,000.00 

4. 

66" Sewer in Place 

lin. ft. 

6,900 

34.00 

234,600.00 

5. 

54" Sewer in Place 

lin. ft. 

8,650 

22.50 

199,125.00 

6« 

48" Sewer in Place 

lin. ft. 

12,750 

18.00 

229,500.00 

7 . 

42 m Sevier in Place 

lin. ft. 

7,000 

13.00 

91,000.00 

8 » 

39" Sewer in Place 

lin. ft. 

3,200 

12.00 

38,400.00 

9. 

36" Sexier in Place 

lin. ft. 

7,400 

10.00 

74,000.00 

10. 

30" Sewer in Place 

lin. ft. 

700 

8.00 

5,600.00 

11. 

24" Sewer in Place 

lin. ft. 

7,000 

5.50 

38,500.00 

12. 

21" Sewer in Place 

lin. ft. 

2,400 

4.50 

10,800.00 

IS. 

Manholes on 72", Av. Depth 15* 

manhole 

8 

250.00 

2,000.00 

14. 

Manholes on 66", Av. Depth 10' 

manhole 

7 

200.00 

1,400.00 

1 5 . 

Manholes on 54", Av. Depth 16' 

menholo 

10 

250.00 

2,500.00 

16. 

Manholes on 48", Av. Depth 11' 

manhole 

16 

250.00 

4,000.00 

17. 

Manholes on 42", Av. Depth 6' 

manhole 

13 

200.00 

2,600.00 

IB. 

Manholes on 39", Av. Depth 12' 

manhole 

6 

225.00 

1,350.00 

19. 

Manholes on 21" to 36", 






Av. Depth 9' 

manhole 

35 

250.00 

8,750.00 

20. 

Class B Concrete for Bedding 






and Cradling 

cu.yd. 

6,000 

20.00 

120,000.00 

21. 

Lumber Left in Trench 

M, ft, B.M 

50 

75.00 

3,750,00 

22. 

Stubs and Junctions 

fitting 

200 

10.00 

2,000.00 

23. 

Outlet Structure at Missis- 






sippi River 


Lump Sum 

15,000.00 





$2,050,875.00 


Contingencies, 

including Engi- 



neermg. Inspection, etc 

• • • • 

299,125.00 





$2 

,350,000.00 


Rig)it-of-Way. . 



25,000.00 


¥2, 375,000.00 
SAY $2,400,000.00 


TABLE 1-14 


COST ESTIMATE OF PRELUvi INARY DESIGN 
OF GRAVOTS CREEK TRUNK SANITARY SEVvER 
ALTERNATE 2-G 

OMITTING TREATED SEV'AGE 

(Kirkwood-Leffingwell, Oakland and Affton 
Treatment Plants, Russell & Company) 


Unit 


No. 

Description 

Unit 

Quantity Price 

Total Cost 

1. 

Class "A" Excavation 

cu.yd. 

15,000 

$15.00 

$225,000,00 

2. 

Class "B" Excavation 

cu.yd. 

135,000 

2.00 

270,000.00 

3. 

60” Sewer 

lin. ft. 

7,400 

27.50 

203,500.00 

4. 

54" Sever 

lin. ft. 

6,900 

22.50 

155,250.00 

5. 

48" Sewer 

lin. ft. 

3,700 

18.00 

66,600.00 

6. 

45" Sewer 

lin. ft. 

5,150 

16.00 

82,400.00 

?. 

42" Sexier 

lin. ft. 

9,550 

13.00 

124,150.00 

8. 

39" Sever 

lin. ft. 

3,200 

12.00 

38,400.00 

9. 

33" Sewer 

lin. ft. 

5,300 

9.00 

47,700.00 

10. 

30" Sevier 

lin. ft. 

1 , 700 

8.00 

13,600.00 

11. 

27" Sewer 

lin. ft. 

3,200 

6.50 

20,800.00 

12. 

24" Sower 

lin. ft. 

1,600 

5.50 

8,600.00 

13. 

21" Sewer 

lin. ft. 

4,200 

4.50 

18,900.00 

14. 

18" Sewer 

lin. ft. 

1,630 

3.25 

5,297.50 

15. 

Manholes on 60" Sev/er, Av, 






Depth 12. 5 1 

manhole 

7 

250.00 

1,750.00 

16. 

Manholes on 54" Sewer , Av. 






Depth 12 f 

manhole 

6 

250.00 

1,500.00 

17 

Manholes on 48" Sewer, Av. 






Depth 16.7* 

manhole 

3 

250.00 

750.00 

• 

CC- 

i — ! 

Manholes on 45" Sewer, Av. 






Depth 12* 

manhole 

6 

250.00 

1,500.00 

19. 

Manholes on 42" Sewer, Av. 






Depth 13. 5 f 

manhole 

12 

250.00 

3,000.00 

20. 

Manholes on 39" Sewer, Av. 






Depth 11.5* 

ma>?hole 

6 

225.00 

1,350.00 

21. 

Manholes on 33" to 18" Sewer, 






Av. Depth 10.5* 

manhole 

41 

250.00 

10,250.09 

22. 

Class B Concrete for Bedding 






and Cradling 

cu.yd. 

4,000 

20.00 

80,000.00 

23. 

Lumber Left in Trench 

M.ft.B.M. 

35 

75.00 

2,625.00 

24. 

Stubs and Junctions 

fitting 

150 

10.00 

1,500.00 

25. 

Outlet Structure at Mississippi 






River 



Lump Sum 

12,500.00 





$i 

, 397,122. 50 


Contingencies , including 

Engineer- 



ing. 

Inspection 



202,877.50 


|i 1,600,000.00 
. 20,000.00 
$1,620,000 .00 


Right -of -Ray 


• « « * l 


TABLE 1-15 


COST ESTIMATE OF PRELIMINARY DESIGN 
OF GRAVOIS CREEK SUB-TRUNKS 
ALTERNATE 1-G 


Unit 


No. 

Description 


Unit 

Quant ity 

Cost 

Total Cost 

1 . 

Class "A" Excavation - 

Rock 

cu.yd. 

2,000 

$15.00 

$ 30,000.00 

2. 

Class "A" Excavation - 

Earth 

cu.yd. 

20,000 

2.00 

40,000.00 

3. 

21" Sewer, Complete in 

Pla ce 

lin.ft. 

1,400 

4.50 

6,300.00 

4. 

18” Sewer, Complete in 

Place 

lin. ft. 

8,000 

3.25 

26,000,00 

5. 

15 U Sewer, Complete in 

Pla ce 

lin.ft. 

12,600 

2.25 

28,350.00 

6. 

12" Sewer, Complete in 

Pla ce 

lin.ft. 

9,000 

1.75 

15,750.00 

7. 

Manholes, Av. Depth 9' 


manhole 

83 

240.00 

19,920.00 

8. 

Stubs and Junctions 


fitting 

200 

5.00 

1,000.00 

9. 

Class B Concrete 


cu.yd. 

500 

20.00 

10,000.00 

10. 

Lumber Left in Trench M.ft.B.K. 10 75.00 

Contingencies, including Engineer- 
ing, Inspection, etc • 

Right-of-Way 

GRAVO IS CREEK SUB-TRUNKS 
ALTERNATE 2-G 

750.00 

$178,070.00 

26,930.00 

$205,000.00 

5,000.00 

$210,000.00 

1 . 

Class ,! A n Excavation 


cu.yd. 

1,500 

#15.00 

$ 22,500.00 

2. 

Class 11 B M Excavation 


cu.yd. 

15,500 

2.00 

31,000.00 

3. 

18 n Sewer 


lin.ft. 

3,500 

3.25 

11,375.00 

4. 

15 M Sewer 


lin.ft. 

10,500 

2.25 

23,625.00 

5. 

12" Sewer 


lin. ft. 

9,000 

1.75 

15,750.00 

6. 

Manholes 


manhole 

60 

240.00 

14,400.00 

7. 

Stubs and Junctions 


fitting 

125 

5.00 

625.00 

8. 

Class B Concrete 


cu . yd . 

375 

20.00 

7,500.00 

9. 

Lumber Left in Trench 


M.ft.B.M. 

7.5 

75.00 

562.50 

$127,337.50 


Contingencies, including Engineer- 
ing, Inspection, etc 19,662,50 

#147,000.00 
3,000 .00 
$1 50 , OOC'i . oG 


Right-of-Yiay 




TABLE 1-16 


COST ESTIVATE OF PRELIMINARY DESIGN 
O F S.S. P ETER & PAUL CEMETER Y ( MARLBOROUGH) SANITARY TRUNK 

Unit 


No. 

Description 

Unit 

Quantity 

Cost 

Total Cost 

1. 

Class A Excavation 

cu.yd# 

800 

$15.00 

$ 12,000.00 

2. 

Class B Excavation 

cu.yd. 

7,200 

2.00 


14,400.00 

3. 

18" Sewer 

lin.ft. 

3,000 

3,25 


9,750.00 

4. 

15 n Sewer 

lin. ft. 

5,520 

2.25 


12,420.00 

5. 

Manholes, Av. Depth 10.5' 

manhole 

25 

250.00 


6,250.00 

6. 

Class B Concrete 

cu.yd. 

75 

20.00 


1,500.00 

7. 

Lumber Left in Trench 

M.ft.B.M. 

5 

75.00 


375.00 

8. 

Stubs and Junctions 

fitting 

50 

10.00 


500.00 






A 

57,195.00 



Contingencies, including Engineer- 





ing. Inspection, 

etc. . « 



8,805.00 







66,000.00 



Right-o f-V' ay. . . 




2,000.00 






$ 68,000,00 


LAKEWOOD DISTRICT BRANCH 





1. 

Class A Excavation 

cu.yd. 

300 

$15.00 

$ 

4,500.00 

2. 

Class B Excavation 

cu.yd. 

2,600 

2.00 


5,200.00. 

3. 

15" Sewer 

1 xn . ft . 

1,900 

2.25 


4,275.00 

4. 

12 " Sewer 

lin.ft. 

1 , 300 

1.75 


2,275.00 

5. 

Manholes, Av. Depth 9.8* 

manhole 

9 

250.00 


2,250.00 

6. 

Class B Concrete 

cu.yd. 

25 

20.00 


500.00 

7. 

Lumber Left in Trench 

M.ft.B.M. 

3 

75.00 


225.00 

8. 

Stubs and Junctions 

fitting 

20 

10.00 


200.00 


Contingencies , including Engineer- 
ing, Inspection, etc. • • . . . 

Right-o f-Yay, 


$19,425.00 

2,575.00 

$22,000.00 

2,000.00 

124,000.00 


TABLE 1-17 


COST ESTIMATE OF PRELIMINARY DESIGN 
OF UPPER RIVER DES PERES TRUNK SANITARY SEWERS (ABOVE UNIVERSITY CITY) 
(INCLUDING SOUTH LACKLAND SEWER PI S TRI CT) 


No* Descripti o n 


Unit 

Unit Quantity Co s t To ta 1 Co s t 


1. Class "A" Excavation 

2. Class "B" Excavation 

3. 24" Sever 

4. 18" Sewer 

5. 15" Sewer 

Go 12" Sewer 

7. Manholes, Av. Depth 10,6* 
8« Class B Concrete 
9. Lumber Left in Trench 
10. Stubs and Junctions 


cu.yd. 

900 

cu.yd. 

16,600 

lin.ft. 

1,450 

lin.ft. 

7,900 

lin.ft. 

2,300 

lin.ft. 

6,050 

manhole 

47 

cu.yd. 

100 

M.ft.B.M. 

8 

fitting 

100 


$15.00 

$ 13,500.00 

2.00 

33,200.00 

5.50 

7,975.00 

3.25 

25,675.00 

2.25 

5,175.00 

1.75 

10,587.50 

250.00 

11,750.00 

20.00 

2,000.00 

75.00 

600.00 

10.00 

1,000.00 


$111 ,4 62. 50 

Contingencies, including Engineer- 


ing, Inspection, etc 16,537.50 

$128,000.00 

Right-of-way 5,000.00 

$133,000.00 


UPPER RIVER DES PERES TRUNK 
(E XCLUDING SOUTH L A CKLAND SBPER 


SANITARY SEWERS (ABOVE UNIVERSITY CITY) 
DISTRICT - INCLUDING WOODSON RD. SUB-TRUNK ) 


1. Class "A" Excavation 

2. Class "B" Excavation 

3« 24" Sewer 

4. 18" Sever 

5. 15" Sewer 

6. Manholes, Av. Depth 9» 

7. Class B Concrete 

8. Lumber Left in Trench 

9. Stubs and Junctions 


cu.yd. 

500 

cu.yd. 

10,200 

lin. ft. 

1,450 

lin.ft. 

6,350 

lin.ft. 

3,850 

manhole 

32 

cu.yd. 

50 

. ft • B .Li • 

5 

fitting 

75 


$15.00 

$ 7,500.00 

2.00 

20,400.00 

5.50 

7,975.00 

3.25 

20,637.50 

2.25 

8,662.50 

225. 00 

7,200.00 

20.00 

1,000.00 

75.00 

375.00 

10.00 

750.00 


Contingencies, including Engineer- 
ing, Inspection, etc 


$ 74,500.00 

11,500.00 
$ 86 , 000.00 
3,000.00 
$89,000.00 ' 


Right-o f-viay 


TABLE 1-18 


COST ESTIMATE OF PRELIMINARY DESIGN 
OF MA LINE- CO LDV-ATE R THINK LINE SANITARY SEWER 
BELOV! ARffiORE AVENUE 


(No Sewage Treated) 


Unit 


No. 

Description 


Unit 

Quantity 

Cost 

Total Cost 

1. 

Class "A 11 Excavation 


cu.yd. 

12,000 

$15.00 

$180,000.00 

2. 

Class n B ,! Excavation 


cu.yd. 

218,000 

2.00 

436,000.00 

3. 

78" Sewer 


lin. ft. 

3,910 

48.00 

187,680.00 

4. 

72" Sewer 


lin.ft. 

8,850 

40.00 

354,000.00 

5. 

66" Sewer 


lin. ft. 

9,221 

34.00 

313,514.00 

6. 

60" Sewer 


lin.ft. 

4,979 

27.50 

136,922.50 

7. 

54" Sewer 


lin.ft. 

7,500 

22.50 

168,750.00 

8. 

48" Sewer 


lin.ft. 

1,865 

18.00 

33,570.00 

9. 

Manholes on 78" Sewer, 

Av. 






Depth 16' 


manhole 

4 

250.00 

1,000.00 

10. 

Manholes on 72" Sewer, 

Av. 






Depth 14' 


manhole 

9 

250.00 

2,250.00 

11. 

Manholes on 66" Sewer, 

Av. 






Depth 16. 2 ' 


manhole 

11 

250.00 

2,750.00 

12. 

Manholes on 60" Sewer, 

Av. 






Depth 14,7' 


manhole 

6 

250.00 

1,500.00 

13. 

Manholes on 54" Sewer, 

Av. 






Depth 18.1' 


manhole 

8 

250.00 

2,000.00 

14. 

Manholes on 48" Sewer, 

Av. 






Depth 21' 


manhole 

2 

275.00 

550.00 

15. 

Class 3 Concrete 


cu.yd. 

3,000 

20.00 

60,000.00 

16. 

Lumber Ordered Left in 

Pie ce 

M.ft.B.M. 

25 

75.00 

1,875.00 

17. 

Stubs and Junctions 


fitting 

100 

10.00 

1,000.00 

18. 

Outlet Structure 




Lump Sum 

15,000.00 


$1,898, 361. 5C 

Contingencies, including Engineer- 
ing, Inspection, etc 285,638 « 50 


$2,184,000.00 

16,000.0 0 

$2, 200, 000. OC 


Right-o f-Vey 


TABLE 1-19 


COST ESTIUTE OF PRELIMINARY DESIGN 
OF CO LDVATER-tt ALINE MAIN THJRK 
(Above Maline Crook at Ardmore Avenue) 


Unit 


No* 

Description 

Unit 

Quantity 

Cost Total Cost 

1. 

Class "A" Excavation 

cu.yd. 

3,000 

•1:15.00 l 

g 45,000.00 

2. 

Class "B" Excavation 

cu.yd. 

62,000 

2.00 

124,000.00 

s. 

54" R.C.P. or 5.0' II. S. 






in Tunnel 

lin. ft. 

9,800 

50.00 

490,000.00 

4. 

54 11 Sower 

lin. ft. 

7,150 

22.50 

160,875.00 

5. 

48" Sever 

lin. ft. 

9,550 

18.00 

171,900.00 

G. 

36" Sever 

lin. ft. 

4,210 

10.00 

42,100.00 

7. 

27" Sewer 

lin. ft. 

3,550 

6.50 

23,075.00 

8. 

24" Sewer 

lin. ft. 

1 , 310 

5.50 

7,205.00 

9. 

Permanent Tunnel Shaft, 






47’ Av. Depth 

each 

4 

5,000.00 

20,000.00 

10. 

Manholes on 54" Sewer, 






12.1' Av. Depth 

ma nhole 

8 

250.00 

2,000.00 

11. 

Manholes on 48" Sever, 






8.2' Av, Depth 

manhole 

10 

200.00 

2,000.00 

12. 

Manholes on 36" Sower, 






8.4' Av. Depth 

manhole 

8) 



13. 

Manholes on 27" Sewer, 


) 




8.6' Av. Depth 

ma nhole 

7) 

200.00 

3,600.00 

14. 

Manholes on 24" Sever, 


) 




4.7' Av, Depth 

manhole 

3) 



15. 

Class B Concrete 

cu.yd* 

2,000 

20.00 

40,000.00 

16. 

Lumber Loft in Trench 

li.ft.B.M 

. 20 

75.00 

1,500.00 

17. 

Stubs and Junctions 

fitting 

100 

10.00 

1,000.00 

18. 

Lift Station 



Lump Sum 

77,000.00 





U 

,211,225.00 



Contingencies, 

includi ng 

Engineer- 




ing, Inspection, etc* . 


181, 775. OC 





$1 

,393,000.00 



Right-of-way. . 



10*000.00 





*1 

,403,000.00 


TABLE 1-20 


COST ESTHETE OF PRELIMINARY DESIGN 
OF MI- L IME TRUNK ABOVE AREHORE 

(No Sewage Treated) 

Quantities represent difference between original estimate 
for entire trunk and trunk below Ardmore, 


Unit 


No. 

Description 

Unit 

Quantity 

Co st 

Total Cost 

1. 

Class "A" Excavation 

cu.yd. 

500 

$15.00 

$ 7,500.00 

2. 

Class "B" Excavation 

cu.yd. 

7,000 

2.00 

14,000.00 

3. 

27” Sewer 

lin. ft. 

1,594 

6.50 

10,361.00 

4. 

24” Sewer 

lin. ft. 

1,091 

5. 50 

6,000.50 

5. 

18” Sewer 

lin. ft. 

2,750 

3.25 

0,937.50 

6. 

Manholes, Av. Depth 16.5' 

manhole 

16 

300.00 

4,800.00 

7. 

Class B Concrete for Bedding 






k Cradling 

cu.yd. 

300 

20.00 

6,000.00 

8. 

Lumber Left in Trench 

M. ft.B.M. 

2 

75.00 

150.00 

9. 

Stubs and Junctions 

fitting 

15 

10.00 

150.00 


£ 57,899.00 

Contingencies, including Engineer- 
ing, Inspection, etc. • 9 ,101.00 


ing. Inspection, etc. • 9 ,101.00 

$ 67,000.00 

Right-of-V.ay 1,000.00 


t 68,000.00 


TABLE 1-21 


COST ESTIMATE OF PRELIMINARY DESIGN 
OF VJ LINE CREEK SUB-TRUNKS 


(Omitting Ardmore Sub-Trunk) 


Unit 


Ho. 

Description 

Unit 

Quantity 

Cost 

Total Cost 

1. 

Class "A" Excavation 

cu.yd* 

1,700 

$15.00 

$ 25,500.00 

2. 

Class "B" Excavation 

cu.yd. 

33,300 

2.00 

66,600.00 

3. 

30" Sevier 

lin. ft. 

2,800 

8.00 

22,400.00 

4. 

27" Sev.er 

lin. ft. 

2,400 

6.50 

15,600.00 

5. 

21" Sever 

lin. ft. 

7,900 

4.50 

35,550.00 

6. 

18" Sewer 

lin. ft. 

8,600 

3.25 

27,950.00 

7. 

15" Sewer 

lin. ft. 

9,430 

2.25- 

21,217.50 

8. 

12" Sevier 

lin. ft. 

1,750 

1.75 

3,062.50 

9. 

Manholes, Av. Depth 9.5' 

manhole 

74 

225.00 

16,650.00 

10. 

Stubs and Junctions 

fitti ng 

185 

5.00 

925.00 

11. 

Class B Concrete 

cu.yd. 

450 

20.00 

9,000.00 

12* 

Lumber Left in Trench 

M.ft.B.M 

10 

75.00 

750.00 


$245,205.00 

Contingencies, including Engineer- 


ing, Inspection, etc. ...... 36,795.00 

$282,000.00 

Right-o f-U ay 3,000.00 


$285,000.00 


1 


TABLE 1-22 


COST ESTIWTE OF PRELIMINARY DESIGN 
OF COLDMTER I07ER MAIN THJNK 


Unit 


No. 

Description 

Unit 

Quantity 

Cost 

Total Cost 

1. 

Class "A" Excavation 

cu.yd. 

2,000 

$15.00 

$ 30,000.00 

2. 

Class n B ,f Excavation 

cu.yd. 

32,000 

2.00 

64,000.00 

3. 

33" Sever 

lin. ft. 

4,500 

9.00 

40,500.00 

4. 

30" Sever 

lin. ft. 

6,500 

8.00 

52,000.00 

5. 

27" Sever 

lin. ft. 

2,800 

6.50 

18,200.00 

6, 

21" Sov;er 

lin. ft. 

1,300 

4.50 

5,850.00 

7. 

18" Sower 

lin. ft. 

4,100 

3.25 

13,325.00 

8. 

Manholes on 33" Sewer, 






17.6* Av. Depth 

manhole 

10) 



9. 

Manholes on 30" Sewer, 


) 




12.7' Av. Depth 

manhole 

13) 



10. 

Manholes on 27" Sever , 


) 




8.7' Av. Depth 

manhole 

6) 

225.00 

9,900.00 

• 

< — 1 
i — i 

Manholes on 21" Sewer, 


) 




7.7' Av. Depth 

manhole 

4) 



12. 

Manholes on 18" Sever, 


) 




10.4' Av. Depth 

manhole 

11) 



13. 

Class B Concrete 

cu.yd. 

500 

20.00 

10,000.00 

14. 

Lumber Left in Trench 

K.ft.B*lf. 

20 

75.00 

1,500.00 

15. 

Stubs and Junctions 

fitting 

100 

10.00 

1,000.00 

16. 

Force Main - 30" Diameter 

lin. ft. 

18,000 

16.00 

288,000.00 

17. 

Pump Station 


Lump Sum 

114,000.00 


§648,275.00 

Contingencies, including Engineer- 

ing. Inspection, etc. ....... 97, 725.00 

0746,000.00 

Right-o f -Y, ay . ........ ... . 5,000.0 0 


0751,000.03 


TABLE 1-23 


COST ESTIMATE OF PRELIMINARY DESIGN 
OF COLDV.A TER CREEK SUB-TRUNKS 
ALTERNATE 1 



(No Sewage 

Treated) 


Unit 


No. 

Description . 

Unit 

Quantity 

Cost 

Total Cost 

1. 

Class "A" Excavation 

cu.yd. 

800 

$15.00 

$ 12,000.00 

2. 

Class "B" Excavation 

cu.yd. 

15,300 

2.00 

30,600.00 

3. 

21" Sewer 

lin.f t. 

1,420 

4.50 

6,390.00 

4. 

18" Sewer 

lin. ft. 

3,780 

3.25 

12,285.00 

5. 

15" Sewer 

lin.f t. 

10,480 

2.25 

23,580.00 

6. 

Manholes, Av* Depth 9«4 ! 

manhole 

45 

250.00 

11,250.00 

7. 

Class B Concrete 

cu.yd. 

80 

20.00 

1,600.00 

8. 

Lumber Left in Place 

K.ft.B.M. 

5 

75.00 

375.00 

9. 

Stubs and Junctions 

fitting 

100 

10.00 

1,000.00 


$ 99,080.00 

Contingencies, including Engineer- 
ing, Inspection, etc. ...... 14,920.0 0 

$114,000.00- 

Right-of-Ytey 2,000.00 

$116,000.00 


1 . 

2 . 

3. 

4. 

5 . 

6 . 

7. 

8 . 

9. 

10 . 


COL BOATER CREEK SUB-TRUNKS 
ALTERNATE 2 


Xs'ewage Treated) 


Class "A" Excavation 

cu.yd. 

1,200 

$15.00 

$ 18,000.00 

Class "P" Excavation 

cu . yd. 

21,100 

2.00 

42,200.00 

24" Sewer 

lin. ft. 

6,500 

5.50 

35,750.00 

21" Sewer 

lin. ft. 

1,420 

4.50 

6,390.00 

18" Sewer 

lin. ft. 

4,180 

3.25 

13,585.00 

15" Sewer 

lin. ft. 

12,430 

2.25 

27,967.50 

Fanholes, Av. Depth 8.5' 

manhole 

71 

250.00 

17,750.00 

Class B Concrete 

cu.yd. 

100 

20.00 

2,000.00 

Lumber Left in Place 

k.ft.B.K. 

8 

75.00 

600.00 

Stubs and Junctions 

fitting 

150 

10.00 

1,500.00 


$165,742.50 

Contingencies, including Engineer- 
ing, Inspection, etc. . 25,257 . 50 

3191,000.00 
4,000.00 


Right-o f-V- ay 


$195,000.00 


TABLE I -24 


COST ESTII-.ATB OF PRELIMINARY DESIGN 
OF COLOW.TER CREEK MAIN THJNK 
ALTERNATE 2 


No. 

( Sev/a ge 

Description 

Treated) 

Unit 

Quantity 

Unit 

Cost 

Total Cost 

1. 

Class "A" Excavation 

cu.yd. 

5,000 

$15.00 

$ 75,000.00 

2. 

Class "B" Excavation 

cu.yd. 

84,000 

2.00 

168,000.00 

3o 

54 " Sev/er 

lin. ft. 

4,500 

22.50 

101,250.00 

4. 

48" Sev/er 

lin. ft. 

1,500 

18.00 

27,000.00 

5. 

45" Sewer 

lin. ft. 

7,800 

16.00 

124,800.00 

6. 

42" Sewer 

lin. ft. 

2,250 

13.00 

29,250.00 

7. 

36" Sewer 

lin. ft. 

12,900 

10.00 

129,000.00 

8. 

27" Sewer 

lin. ft. 

2,680 

6.50 

17,420.00 

9. 

24" Sewer 

lin. ft. 

1,530 

5.50 

8,415.00 

10. 

18" Sewer 

lin. ft. 

3,550 

3.25 

11,537.50 

11. 

Manholes on 54" Sewer, Av. 






Depth 16.3' 

manhole 

6 

250.00 

1,500.00 

12. 

Manholes on 48" Sev;er, Av. 






Depth 15' 

manhole 

2 

250.00 

500.00 

13. 

Manholes on 45" Sewer, Av. 






Depth 7.4' 

manhole 

9 

200.00 

1,800.00 

14. 

Manholes on 42" Sewer, Av, 






Depth 6.4’ 

manhole 

5 

200.00 

1,000.00 

15. 

Manholes on 36" Sewer, Av. 






Depth 7.6' 

manhole 

27) 



16. 

Manholes on 27" Sewer, Av. 


) 




Depth 8.7’ 

manhole 

6) 



17. 

Manholes on 24" Sewer, Av. 


) 

250.00 

11,250.00 


Depth 12.3' 

manhole 

3) 



18. 

Manholes on 18" Sewer, Av. 


) 




Depth 8' 

manhole 

9) 



19. 

Concrete, Class B 

cu.yd. 

1,200 

20.00 

24,000.00 

20. 

Lumber Left in Trench 

Mi , ft , B ,M o 

20 

75.00 

1,500.00 

21, 

Stubs and Junctions 

fitting 

150 

10.00 

1,500.00 

20. 

Lift Station at Natural 






Bridge Road 


Lump Sum 

40,000.00 


$774,722.50 

Contingencies, including Engineer- 


ing, Inspection, etc. ...... 116,277. 5 0 

$891 ,000.00 

Right-of-Way. ..... . 10,000.00 


t 


$901 ,000.00 


TABLE 1-25 


COST ESTIMATE OF PRELIMINARY DESIGN 
OF M A LINE CREEK TRUNK SANITARY SEVtER 
(incl. Sub-Trunk to Carsonville Sewer District Trunk) 

ALTERNATE 1-F. 


(No Sewage Treated) 


Unit 


No. 

Description 


Unit 

Quantity 

Cost 

Total Cost 

1. 

Class n A n Excavation 


cu.yd. 

7 ; 500 

$15.00 

$112,500.00 

2. 

Class "B" Excavation 


cu.yd. 

140,000 

2.00 

280,000.00 

3. 

60 11 Sewer 


lin. ft. 

3,905 

27.50 

107,337.50 

4. 

54" Sower 


lin. ft. 

8,850 

22.50 

199,125. ')0 

5. 

48" Sower 


lin. ft. 

4,300 

18.00 

77, 400. vlC 

6. 

45" Sewer 


lin. ft. 

6,400 

16.00 

102,400.00 

7. 

42" Sewer 


lin. ft. 

1,600 

13.00 

20,800.00 

8. 

36" Sever 


lin. ft. 

3,715 

10.00 

37,150.00 

9. 

30" Sewer 


lin. ft. 

7,350 

8.00 

58,800.00 

10. 

27" Sewer 


lin. ft. 

1,594 

6.50 

10,361.00 

11. 

24" Sewer 


lin. ft. 

1,091 

5.50 

6,000.50 

12. 

18" Sewer 


lin. ft. 

2,750 

3,25 

8,937.50 

13. 

Manholes on 60" Sewer, 

Av. 






Depth 14* 


manhole 

4 

250.00 

1,000.00 

14. 

Manholes on 54" Sewer, 

Av. 






Depth 13.6* 


manhole 

9 

225.00 

2,025.00 

15. 

Manholes on 48" Sower, 

Av. 






Depth 16.4* 


manhole 

5 

250.00 

1,250.00 

16. 

Manholes on 45" Sower, 

Av. 






Depth 12,8' 


manhole 

8 

250.00 

2,000.00 

17. 

Manholes on 42" Sewer, 

Av. 






Depth 12* 


manhole 

2 

250.00 

500,00 

18. 

Manholes on 36" to 18" 

Sewer, 






Av. Depth 14.9* 


manhole 

37 

300.00 

11,100.00 

19. 

Class B Concrete for Bedding 






and Cradling 


cu.yd. 

4,000 

20.00 

80,000.00 

20. 

Lumber Left in Trench 


M.ft.B.M. 

25 

75.00 

1,875.00 

21. 

Stubs and Junctions 


fitting 

150 

10.00 

1,500.00 

22. 

Outlet Structure 




Lump Sum 

12,500.00 


$1,134,611.50 

Contingencies, including Engineer- 
ing, Inspection, etc. .<>.... 169,588.50 


$1,304,000.00 

16,000.00 


$1,320,000.00 


Right-o f»Way 


TABLE 1-26 


COST ESTIMATE OF PRELIMINARY DESIGN 
OF MALINE CREEK TRUNK SANITARY SEVvER 
(incl. Sub-Trunk to Carsonville Sewer District Trunk) 

ALTERNATE 2-M 


(Omitting Treated Sewage) 


Unit 


No. 

Description 


Unit 

Quantity 

Cost 

Total Cost 

1. 

Class n A n Excavation (Hock) 

cu.yd. 

6,100 

$15.00 

$ 91,500.00 

2. 

Class "B" Excavation (Other 






Than Rock) 


cu.yd. 

124,200 

2.00 

248,400.00 

3. 

60" Sewer 


lin.ft. 

3,905 

27.50 

107,387.50 

4. 

48" Sewer 


lin.ft. 

8,850 

18.00 

159,300.00 

5. 

42" Sewer 


Jin. ft. 

4,300 

13.00 

55,900.00 

6. 

39" Sewer 


lin.ft. 

4,921 

12.00 

59,052.00 

7. 

36 11 Sewer 


lin.ft. 

3,279 

10.00 

52,790.00 

8. 

33" Sewer 


lin.ft. 

3,715 

9.00 

33,435.00 

9. 

27" Sov/e r 


lin.ft. 

985 

6.50 

6,402.50 

10. 

24" Sewer 


lin.ft. 

6,365 

5.50 

35,007.50 

11. 

21" Sewer 


1 i n . ft « 

1,594 

4.50 

7,173.00 

12. 

18" Sev/er 


lin. ft. 

1,300 

3.25 

4,225.00 

13. 

Manholes on 60" Sewer, 

Av* 






Depth 17.3' 


manhole 

4 

275.00 

1,100.00 

14. 

Manholes on 48" Sewer, 

Av, 






Depth 14,2* 


manhole 

9 

250.00 

2,250.00 

15. 

Manholes on 42" Sewer, 

Av, 






Depth 18.4' 


manhole 

5 

250.00 

1,250.00 

16. 

Manholes on 39" Sewer, 

Av, 






Depth 13.6* 


manhole 

13 

250.00 

3,250.00 

17. 

Manholes on 36" to 21" 

Sewer, 






Av. Depth 18.4' 


manhole 

42 

325.00 

13,650.00 

18. 

Class B Concrete 


cu.yd. 

3,500 

20.00 

70,000.00 

19. 

Lumber Left in Trench 


K.ft.B.M. 

30 

75.00 

2,250.00 

20. 

Stubs and Junctions 


fitting 

160 

10.00 

1,600.00 

21. 

Outlet Structure 



Lump Sum 12,500.00 







$948,422.50 



Contingencies, including Engineer- 




ing, 

Inspection, 

etc, • • 


142,577.50 







$1,091,000.00 



Right- 

of -Way. , . , 



14,000.00 


11,105,000.00 


TABLE 1-27 


COST ESTHETE OF PRELIMINARY DESIGN 
OF M A LINE CREEK TRUNK SANITARY SEVIER SUB-TRUNKS 
ALTERNATE 1-K 


(No Treatment) 


Unit 


No. 

Description 

Unit 

Quantity 

Cost 

Total Cost 

1. 

Class "A" Excavation 

cu.yd. 

2,000 

$15.00 

# 30,000.00 

2. 

Class "B" Excavation 

cu.yd. 

36,000 

2.00 

72,000.00 

3. 

30" Sower 

lin.ft. 

2,800 

8.00 

22,400.00 

4. 

27" Sewer 

lin.ft. 

2,400 

6.50 

15,600.00 

5. 

21" Sower 

lin. ft. 

7,900 

4.50 

35,550.00 

6. 

18" Sewer 

lin.ft. 

8,600 

3.25 

27,950.00 

7. 

15" Sever 

lin. ft. 

11,600 

2.25 

26,100.00 

8 . 

12" Sewc-r 

lin.ft. 

1,750 

1.75 

3,062.50 

9. 

Manholes, Av. Depth 10* 

manhole 

80 

225.00 

18,000.00 

10. 

Stubs and Junctions 

fitting 

200 

5. 00 

1,000.00 

11. 

Class B Concrete 

cu.yd. 

500 

20.00 

10,000.00 

12. 

Lumber Left in Trench 

M.ft.B.M. 

10 

75.00 

750.00 






$262,412.50 



Contingencies , including Engineer- 




ing. Inspection, 

etc* « ♦ 


39,587.50 






$302,000.00 



Right-of-VSay. . . 



4,000.00 


#306,000.00 


TABLE 1-28 


COST ESTIMATE OF PRELIMINARY DESIGN 
OF v./.TKINS CREEK TRUNKLINE SANITARY SEWER 


Unit 


lo. 

Description 

Unit 

Quantity 

Cost 

Total Cost 

1, 

Class "A" Excavation 

cu.yd. 

650 

£15.00 

£ 9,750.00 

2. 

Class "B" Excavation 

cu.yd. 

12,000 

2.00 

24,000.00 

3. 

21" Sower 

lin.ft. 

8,000 

4.50 

36,000.00 

4. 

18" Sower 

lin, ft . 

7,000 

3.25 

22,750.00 

5. 

Manholes, Av. Depth 7,1'/ 

manhole 

38 

225.00 

8,550.00 

6. 

Class B Concrete for Bed- 
ding and Cradling 

cu.yd. 

65 

20.00 

1,300.00 

7.. 

Lumber Ordered Left in 
Trench 

M.ft.B.M. 

4 

75.00 

300.00 

8. 

Stubs and Junctions 

fitting 

80 

10.00 

800.00 

9* 

Outlet Structure 


Lump Sum 

5,000.00 


ii 108, 4 50. 00 

Contingencies, including Engineer- 
ing, Inspection, etc 16,550,00 


ing. Inspection, etc 16,550,00 

£125,000.00 

Right-Of-Way 4,000,00 


Cl 29 ,000,00 


preliminary design purposes, this figure is satisfactory and includes allow- 
ance for infiltration of ground water through the joints as well as some 
recognition of the fact that occasional yard drains and downspouts are connec- 
ted to sanitary sewers even though legally prohibited. In the absence of 
record data, the State Board of health has permitted the use of a similar per 
capita figure for designing trunk sanitary sewers* 

It is found necessary in choosing pipe sizes for the various flow quan- 
tities developed, in the design tables, to assume coefficients of roughness for 
the interior of the pipes* In accordance with current engineering practice, 
a Manning "n" of .012 has been used for all sewers I4.8 inches and larger in 
diameter. For those sewers less than 48 inches in diameter an "n" of ,013 
has been used. Because of tho preliminary character of these studies, no 
attempt has been made in the designs to evaluate the so-called minor losses, 
such as those which occur in manholes, through junctions, on bonds, or 
changes in direction, etc. 

All hydraulic gradients were assumed to operate against the water surface 
in tho Mississippi River when tho stage is 25. 0 at Market Street. This is 
tho criterion used by the City of St. Louis sower design section for all out- 
lets into the river. The Corps of Engineers ’’Slope Profilos for Construction 
Work" dated February, 19U9 wore used to determine water surface elevations. 

In the determination of sewage treatment plant design capacities, the 
ultimate population to be served has been multiplied by 100 gallons per capita 
per day. This is tho usual practice in evaluating the required size of a 
treatment plant in preliminary designs, particularly where existing records 
are not available to suggest any other figure. 

Sub-trunks havo been designed and estimated between tho main trunk 
sanitary sower rind a point in the tributary stream whore the sanitary flow 
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would approximate 3 cfs. This criterion means that for tributary areas 
with ultimate populations of less than about 5,000 persons, the required 
sanitary collecting system mil all be considered to be laterals. 

Where zoning requires development on the basis of one acre or more 
per family, no sanitary collecting system is considered necessary. In 
such cases septic tanks and filter beds for each dwelling were assumed 
satisfactory, 

Soction 5 - Studies of Suggested Sanitary Facilities by Watersheds: 

A «. G ravois Creek Watershed: Two schemes for giving the Gravois Creek 

watershed complete sanitary sewerage sorvico havo been studied. 

Alternate 1-G: A system of trunks and sub-trunks has boon 

designed from tho Mississippi River to the uppor reaches of the 
Gravois Crook watershed with all existing treatment plants by- 
passed and the sewage flow carried by gravity to the Mississippi 
River# Tho plan for this system is shown on Fig, 5 hnd tho pro- 
files for the trunk on Fig. U, and sub-trunks on Fig. 5 * In 
following is set out a brief description of tho alignment of tho 
sanitary soworago system designated as 1-G for tho Gravois Crook 
watorshod , 

1. Tho principal trunk sower generally along the Gravois 
Crook bottom from tho Mississippi River to tho lower part of 
tho influent lino immediately above tho Kirkwood sewage treat- 
ment plant, with a by-pass connection at tho Russell & Company 
plant south of Highway 66# 

2. A sub-trunk from tho proposed Gravois Crook trunk to 
tho sewer line above tho Affton troatmont plant. 
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3# A sub-trunk commencing at the Gravois Creek trunk and 
running along the valley to Buckley Road, designated at the 
Buckley Road sub-trunk, to serve the area in the southeast por- 
tion of the watershed® 

l|o A sub-trunk,, designated as Green Park Road, to serve 

/ 

the area in the south central portion of the Gravois Creek water- 
shed# 

A sub-trunk, designated as the Sappington trunk, to 
serve the area along the southwestern portion of the Gi'avois 
Creek watershed# 

6 . A sub-trunk in the central western portion of the Gravois 
Creek watershed to serve most of the Heecham Park to the south of 
Kirkwood, designated as Mulberry Creek sub-trunk© 

7# A sub-trunk to intercept the outlet sewer above the 
activated sludge treatment plant maintained by the Village of 
Oakland and the Southwest Wobstor Sower District# 

Detailed estimates of cost of construction based upon current pricos were 
prepared from quantities taken off the profiles for trunks and sub-trunks 
shown on Figs# I 4 . and 5* 

The breakdown estimate for Plan 1-G for the suggested Gravois Crook 
system is submitted in Table 1-13 for the trunk sower and Table 1-15 for the 
sub-trunks forming the collecting systom. The summary of costs for Plan 1-G, 
which is the recommended plan for Gravois Crook watershed, is submitted in 
Table 1-8. It will be noted that in this summary estimate there has been in- 
cluded an item for Gravois Crook laterals in addition to the principal trunk 
and sub-trunks • The manner of arriving at the estimate of cost for lateral 
sowers is described in Section 6 of this report# 
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Alternate 2-G: This plan differs from Alternate 1-G in 


that the sanitary sewerage collecting system for Gravois Creek 
under this plan retains the present public treatment plants and 
orovides the collecting sewers for the sanitury flows for the 
areas in the watershed not served by the four public treatment 
plants, plus the additional estimated cost of increasing the 
treatment plants retained to tho capacities necessary for esti- 
mated ultimate population. The profiles for the trunk and sub- 
trunks under Alternate 2-G are shown on Figs. 5 6. It will 

bo noted that for this alternate tho principal trunk along tho 
Gravois Creok valley has been designed from a point below Watson 
Road (Highway 66) to the Mississippi River on tho assumption 
that tho Russoll & Company plant will bo expanded and collecting 
sewers will bo constructed to sorvo nil of tho area upstream from 


Highway 66. 

Expansion of tho present treatment plants under Plan 2-G to provide 
adequate service for the estimated ultimate population used in tho design 
of the trunk sewers under Alternate Plan 1— G and the estimated costs for 


such increased capacity is shown in the following tabulation: 



EXPANSION 

OF PRESENT 

SEWAGE TREATMENT 

PLANTS 

Plant 

Pro sent 
Dos .Pop. 

Ultimate 
Dos. Pop. 

Increase 
in Pop. 

Per Capita 
Cost 

♦Kirkwood 

15,000 

22,500 

7,500 

$25.00 

♦Oakland 

2,000 

10,000 

8,000 

30.00 

♦Russoll & 

: CO. 1,600 

13,000 

11,1+00 

30.00 

♦♦Affton 

]+,000 

8,000 

4,000 

25.00 

Total 


♦Activated sludge treatment plants. 
♦♦Trickling filter treatment plants. 


Additional 

Cost 


$187,500.00 

21 + 0 * 000.00 

$ 1 + 2 , 000.00 

100 , 000.00 

$869,500.00 


The detailed estimate of cost of constructing the principal trunk in 
Gravois Creek in Alternate Plan 2-G is shown in Table I-II4, the total cost 
including estimated cost for right-of-way being $1,620*000* The detailed 
estimate of cost for the sub-trunks under Alternate Plan 2-G totals $150,000 
and is shown in Table 1-15© 

Discussion of Alternate Plans 1-G and 2-G: It will be noted that the total 

costs for the trunk, sub-trunks, and for expanding the present sewage treat- 
ment plants under Alternate Plan 2-G aggregate $2,639*500, which is a small 
amount in excess of the total cost of Alternate 1-G of $2,610,000, Since 
the cost for laterals required in the presently unsowerod areas would bo the 
same for cither alternate, Alternate 1-G is the less costly scheme® This is 
truo from a consideration of capital costs only, and when to this the probable 
operating charges for the treatment plants are added. Alternate 1-G appears 
even more favorable. 

Probable Future Treatm ent : Assuming that at some indeterminate future time 

some treatment of all sanitary sewage will bo required before discharge into 
tho Mississippi River, no doubt primary treatment involving screening, sedi- 
mentation, sludge digestion will be the highest typo of treatment required. 

The estimated ultimate population in the entire watershed is 165,000 
which will require a primary treatment plant with a capacity of l6«5 mgd 
which is estimated to cost about $1,520,000* If tho four existing sewage 
treatment plants with a capacity for 22,600 population, would bo expanded to 
a capacity for their ultima to population of 53,500, tho estimated costs of 
such expansions (at present prices) would bo $869,500# It would than be neces- 
sary to give primary treatment to the sewage from tho 111,500 ultimate popula- 
tion not in areas tributary to tho present treatment plants. It is estimated 
that a primary treatment plant for $111,500 population would cost $970,000, 
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If the costs of Alternates 1«G and 2-G reflect the inclusion of primary 
treatment for all untreated sewage reaching the river , the total costs ex- 
clusive of laterals would be $3#93°*000 £° r Alternate 1-G, and $3*609,500 
for Alternate 2-G, or a cost for the former $320,500 in excess of that for 
the latter® 

With an assumed average economic life of 5° years and an assumed interest 
rate of 2-1/2 per cent, the annual charges for interest and amortization pay- 
ment would bo $11, 300 • This is clearly less them the difference in annual 
operating costs for the five treatment plants of Alternate 2-G as compared to 
those for the single primary treatment plant of Alternate 1-G# As a conse- 
quence, oven when consideration is given to the possibility of ultimate pri- 
mary treatment, tho annual costs are favorable to Alternate 1-G# 

Mi ssissippi River St ago and Trunk Sower Capacity; Pipe sizes for tho 
Gravois Crook trunk sanitary sewer have been determined by a hydraulic 
gradient originating against tho water surface in the Mississippi River at tho 
mouth of Gravois Creek when the stage at Market Street is 25#0. Since these 
are sanitary sowers they will have to function against virtually all stages# 

An examination of the topography along Gravois Crook indicates that the 
hydraulic grade could safely roach elevation Jq20 at about Station 162/00 which 
is near tho northwest end of Mount Olivo Stroet, approximately 1,100 feet 
southeast of Union Road# For this condition the design flows could still bo 
handled up to ana including stage 30 #7* In the period 1861-19U9 there have 
boon ij .06 days at or above stage 30 # 7 > or U«6 days per year on tho average, or 
1.83 per cant of the time# 

Seventy per cent of the design flows could bo discharged by gravity 
against stage 36*6 ♦ The design flow rate represents the probable peak rate 
which is about tv/ice tho average rate# In other words against stage 38*6 
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there could be discharged by gravity about lij.0 per cent of the average flow 
rate from the total design population In the period 1861-1949 there have 
been about 13 days at or above stage 3^©6, or less than 0„15 day per year on 
the average, or less than 7/l0 of one per cent of the time 0 

The preliminary designs are satisfactory in the light of the above find- 
ings concerning their behavior against river stages above 25 on the Market 
Street gage© 

Local Treatment; It would, of course, be possible to provide the Gravois 
Greek watershed v/ith a multiplicity of small sewage treatment plants as 
various parts of the watershed develop© The total ultimate population of the 
watershed for purposes of designing the trunk sewer has boon estimated at 
165,000 persons© Information given above concerning the existing treatment 
plants alter they have been expanded, indicates they could handle approxi- 
mately 53,500 population© This would mean that, of the ultimate population, 
111,500 population would require new sewage treatment plants© At the conser- 
vative liguro oi $30*00 per capita for small complete treatment plants, it 
can bo seen that an additional $3,345,000 worth of treatment plants would be 
required© To this, of course, would have to bo added the cost of the collect- 
ing sev/er to each plant© YJhen thoro are also considered the operational dis- 
advantages of many small treatment plants, along v/ith their high per capita 
operating costs, it is plainly evident that a scheme of this sort, that is, 
requiring a multiplicity of small treatment plants, is both costly and unde- 
sirable)© 

Latera l Sov/ors > In evaluating the probable cost of lateral sowers, it has 
boon recognized that the following areas are, at present, provided with satis- 
factory lateral sanitary sewers $ 


I-2/4 


Kirkwood 

Oakland -Southwest 

2.250 

acres 

Webster 

950 

tt 

Russell & Company 

250 

u 

Affton Sewer District 

630 

tt 

13 small areas 

3Uo 

it 


Total s' WO acres 


Taking this acreage from the total in the entire watershed, which is 
13*500 acres, results in a gross unsewered acreage of 10,080, On the assump- 
tion that approximately 20 per cent of this acreage will be required for 
streets, roads, and other public purposes, and another 20 per cent will be 
served by the proposed trunks and sub-trunks, or is of a character such as 
the flood plain of the main crook which would be undevelopable, there remain 
6,000 acres presently unsewered and estimated to ultimately require lateral 
sanitary sewers. At the unit cost of §5^0 per acre for lateral sanitary 
sowors, the aggregate for these 6,000 acres is §3,000,000. Obviously, laterals 
will only bo constructed as developments occur, 

Rocomendations; In viow of the foregoing, it is recommended that the Gravois 
Crook watershed can bo host and most efficiently served by a gravity system 
of sanitary sewers consisting of a trunk along the valley of Gravois Crook 
from the outlet of the Kirkwood system above its present treatment plant to 
the Mississippi River, with sub-trunks to by-pass all existing treatment 
plants and to provide outlet service for the lateral collecting system neces- 
sary for the undeveloped areas as devolopjnents occur; that if the U. S, Publio 
Health Service or the State Board of Health ultimately require treatment, it 
is expected that such treatment will consist of primary treatment only and 
that a plan of providing such treatment on the banks of the Mississippi River 
for the flow from the entire watershed will bo the most economical and most 
efficient to operate. The estimated cost of the plan of trunk and sub-trunk 
sowers on the basis of this rocommondation is §2,610,000. 
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General Obligation Bonds: A takeoff of the valuations now current in St 


Louis County for the improvments and areas embraced in the Gravois Creek 
watershed indicates a total of §23,000,000. Under the laws now prevailing 
for sewer districts in St. Louis County, the maximum debt which can be in- 
curred is limited to 5 per cent of the assessed valuation if voted by a two- 
thirds majority vote. The total which con be raised on this basis is there- 
fore vl »150,000, It is apparent that revision of the lav/s will bo required 
in order to carry out the suggested program if it is to be financed entirely 
by General Obligation Bonds. 

Sewer Rental Bonds; At present the State Constitution does not provide for 
financing sewer construction by revenue bonds. However, should such legisla- 
tion bo approvod and should provisions be contained in such legislation to 
permit the construction and financing of sanitary trunk outlet sowers, it. 
would bo possible to finance the proposed construction of the Gravois Creek 
trunks and sub-trunks by tho issuance of Sower Rental Bonds. Tho present 
population of Gravois Crook, which is estimated at 3U»°00 is equivalent to 
9,000 families. On the assumption that generally tho improvements in this 
valley consist of individual units for families, and tho assumption that tho 
interest rato for Sower Rental Bonds may bo on the order of U por cent, tho 
necessary annual carrying charges for interest and sinking fund on the basis 
of §2,610,000 for trunk aid sub-trunk sanitary sowers would involve an annual 
charge of approximately §160,000, or an annual rental charge por family of 
§20.00, Of course it would be necessary to supplement this construction and 
financing by tho issuance of special assessments or by tho private construc- 
tion of lateral sowars as tho tributary arou to the so trunks develops. 
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Financing Contructiont It would therefore appear feasible to finance the 


trunk and sub-trunk construction by the issuance of Sewer Rental Bonds or 
by the issuance of General Obligation Bonds if the laws were changed to 
permit Sewer Rental Bonds or to permit, the issuance of General Obligation 
Bonds in the amount of approximately 10 per cent of the assessed valuation. 

B - S t. Louis County Area Tributary to the Main River Dos Feres Channel 
bot weon the Watershed L i nos of Gravois Greek and Doer Creek; Table 1-9 indi- 
cates the areas included under the above heading. There also are shown in 
that table tho sewered and unsowored areas. 

Utilizing tho c ri' tori on-' of- 3-' cfs- to determine tho extent of any trunks 
or sub-trunks required, it was found necessary to develop proliminaiy plans 
(Fig. 3) and profiles (Fig. 7) for a trunk to servo the proposed Lakewood 
Sewer District. This trunk would connect to the City of St. Louis River Dos 
p or os foul water sewer. Designs and cost estimates have also been prepared 
for a trunk (Figs. 3 and 8) along the northern odg,o of the area discussed 
heroin, paralleling in groat part the existing Webster Grovos Sanitary District 
sower which is built on tho north side of the main draw, with the proposed 
sewer constructed largely in tho south bank. This sewer would sorve the 
southeastern part of tho City of Webster Groves area north of Watson Road and 
wo st of Laclodo Station Road, and tho Marlborough area, both of which, to- 
gether with tho balance of tho tributary area, have been considering tho con- 
struction of a trunk sanitary sewer such as is herein proposed to sorve tho 
presently developed and future areas with a connection to tho City of St. 

Louis Rivor Dos Poros sanitary sower 0 

The proposed Lakewood Sower District trunk sower has boon estimated to 
cost §24,000 (see Tublo I-l6). Tho Marlborough or S.S. Petor and Paul 
Cemetery trunk as tho other sanitary sower has boon designated is estimated 
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to cost $68,000 (see Table I-l6). An initial payment for connection charges 
to the City of St. Louis for outlet service to the rivor is estimated at 
$ 20 , 000 . 

In Table 1-9, 1,1+00 acres are assumed presently unsewered. For the 
same reasons given in discussing the Gravois Creek watershed laterals, approx- 
imately 60 per cent of the 1,1+00 acres has been assumed to ultimately require 
lateral sewers. The cost estimate for providing these is $425,000. 

The total estimated cost of trunk sowers and connection charges is 
therefore approximately $112,000, which can be financod well within the 
5 per cent limitation of the assessed valuation permitted under the present 
law for sower districts in St. Louis County. As a matter of fact the valua- 
tion as taken off from the school districts assessments would indicate that 
General Obligation Bonds could bo issued to permit the construction of not 
only the trunks, but all of the laterals on the basis of estimated cost for 
lateral construction of $1+25,000, 

The ostimated population presently residing in this area is 4,700 or 
approximately 1,200 families. If Sower Rental Bonds were issued in the 
amount of $112,000 for this construction, the annual service charge per family 
would be on the order of $6.50 for the trunk sowers. 

It is therefore apparent that financing of the necessary trunk and 
lateral facilities in this area is feasible either under the prosont laws or 
under Sewer Rental Bonds if the State legislature passes tho necessary 
legislation to permit tho necessary construction by Sower Rontal Bonds, 


C - Door Crook wtv tor shod j With tho oxcoption of future lateral sewer a 


which will bo necessary when tho area develops, tho entiro Doer Crook water- 
shed generally oast of War son Road is adequately sorvod. As statod in 
Section 2 under Description of Existing Utilities and as shown on Fig. 2, 
the roquirod sanitary facilities have boon provided by either the municipal- 
ities or sanitary sewor districts established in this area. In the Two-Mile 
Crook District, as developments occur requiring lateral sowar constricton, 
such sowers have boon built by the property owners or subdividers involved, 
such lateral sewor construction will bo necessary in the area to tho east 
of Huntloigh village and in tho area within the Two -Milo Creek District west 
of Huntloigh Village, the northwestern corner of Kirkwood, and in tho Village 
of Dos Poros. Within the City of Laduo, the MoKhight Village Sanitary Sewor 
District and tho Laduo-Door Crook Sanitary Sower District have provided trunk 
sanitary sewor facilities for the entire city ado quite to talco euro of tho 
sanitary flow from east of Goyor south of Clayton Road arid oast of Spoodo and 
north of Clayton Road. This includes the eastern portion of tho Village of 
Frontonac to tho north of tho Two-Mile Crook sanitary Sower District. As also 
stated in Section 2 under tho prosent zoning, tho area to tho wost of Spoodo 
Road zoned for one-aoro tracts can bo adequately sorvod with individual septic 
tanks followed by filter bods and no coordinated collecting system will bo 
necessary. Howovor, if tho zoning is changed in tho future so that tho 
Villages of Frontonac and Crove Coeur require sanitary sowers, it will bo 
necessary to also provide treatment plants as tho sewor systems to tho oust 
have not boon designed to take sewage flows from these areas. No estimates 
of cost for sanitary facilities required beyond Spoodo Road aro therefore 
presented, as if sowers become necessary it would bo ontiroly a local matter 

to tho aroas involved. 
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The present population residing within the Deer Creek watershed is 
estimated at 91*700, and the current valuation of lands and properties 
within this watershed is approximately §108,000,000, 

D - The Main Branch of the River D es Peres Watershed through and North 
and West of University City: To supplement the existing sewerage facilities 

in this watershed, it will be nocessary to construct an extension of the 
trunk sanitary sewer west of University City, together with u sub-trunk in 
Woodson Road us shown on Fig. 3 * Profiles of these are shown on Fig. 9 * 

Table 1-10 summarizes the information concerning existing sewerago in 
the area, and it will be noted that i|.,lj .51 acres aro presently unsowerod. 

Due to the character of this area, 70 per cent of the gross unsowerod aroa 
has boon assumed to ultimately require lateral sowers. 

Construction drawings have previously been prepared for the Wellston 
Sower District urea and, from these, a preliminary estimate* bused on present 
costs indicates n total for sanitary sewers only for tho entire area within 
the sewer district, including connection charges to the City of St. Louis of 
§650,000. As shown in Table 1-10, an additional 2,150 acres, of which 660 
are in unincorporated ureas, will require lateral sowers at the total cost 
given in that table. For tho use of University City and tho City of St. Louis 
outlet facilities, those 2,150 acres are estimated to have a connection charge 
of approximately §165,000. The trunk sower in the main valley above 
University City, along with tho sub-trunk required to connect to tho outfall 
of the South Lackland Sewer District, are estimated to cost §133*000. (see 
Table 1-17.) These estimates assume that the proposed trunk sower will start 
at tho 'western limits of Univorwity City. It is expectod that tho present 
outlet which ends at 02nd Street end Olive Street Road will bo extended to the 
city limits in the near future* 
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An alto ran to ostirnato was proparod to obtain tho cost of tho samo length 
main trunk sower with a lessor length sub-trunk in Woodson Road on tho assump- 
tion that tho South Lackland Sowor District would continue tho existing prac- 
tice of pumping all sewage originating in tho sowor district over to th 9 
sowers of tho St. John's— Overland Sowor Distnot which providos sewage treat- 
ment for all of tho sewage originating in both districts before discharging 
tho effluent into tho upper end of Coldwnter Crook. The trunk sowars under 
this altercate would cost $09,000 (see Table 1-17). Tho additional cost of 
> 000 (not all of which is chargoablo to the South Lackland Sowor District 
sinco some is necessary to sorve the sub-watershed itself) for abandoning the 
pumping of tho South Lackland District so wage out of tho watershed is con- 
sidered a lesser amount than the capitalized charges for pumping and for ser- 
vice through the St. John's -Over land Sower District sowers , including treat- 
ment in the latter sower district's treatment plant. As a consequence, the 
scheme of trunk and sub-trunk providing gravity outfall sorvico for the South 
Lackland District in its own water sho d is recommended for tho adopted master 
plan. 

On Table 1-10 is shown a summary of costs to provide sanitary trunk 
sewers for the presently unsowerod area j.n tho River Dos Peres watershed ex- 
clusive of University City. The total cost as shown, including a system of 
sewers for tho We list on area is over two million dollars. The total assessed 
valuation for the River Dos Pores watershed, exclusive of University City and 
tho areas to the south of University City directly tributary to the River Dos 
Pores combined sowor and tho present sowor districts which have provided sani- 
tary facilities, is estimated at approximately $36,000,000, If General 
Obligation Bonds are authorized in the amount of 5 per cent of the assessed 
valuation, the total which can be voted would bo $1,800,000 or somewhat loss 

than tho total estimated cost nocossnry for tho sanitary sowor facilities re- 
quired as shown in Table I -10. 
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E ** W&tkins Creek Watershed • The W&tkins Creek watershed at the north 


end of sto Louis County is entirely unsewered at present, and virtually all 
of the acreage upstream from Belief on taine Road is zoned for developments of 
one acre or larger per family# As a consequence, the recommended plan for 
sanitary sewers in this watershed involves a trunk sewer with no capacity for 
this upper urea. The recommended trunk sower would cost $129,000 (see Table 
1-28). It will bo noted on Fig. 10, which shows tho preliminary profiles for 
this trunk that a design had also been prepared for a trunk sewer collecting 
from tho entire acreage including that of one aero or larger units. This, 
however , has not boon incorporated in this report since the earlier mentioned 
criterion permits exclusion of an area of this character when it is at the 
upper end of a watershed. 

It will bo noted in Table 1-11 that 60 per cent of the gross unsowerod 
aroa has been assumed to require lateral sowers after complete ultimate devel- 
opment. These are estimated to cost an aggregate of $700,000. 

There will also bo noted in the estimates an item for complete treatment 
for 17,000 ultimate population. This is necessitated by the fact that Watkins 
Crook discharges only a short distance upstream from tho intnicos of tho City 
of St. Louis waterworks at Chain-of-Rocks on the Mississippi River. Such a 
plant, which would have to provide complete treatment, is estimated to cost 
$550,000. 

Pipe sizes for the trunk sanitary sower in tho Wat 1 ins Creek watershed 
have been determined by the hydraulic gradient starting at the water surface 
in tho Mississippi River corresponding to stage 25.0 at Market street. How- 
ever, these are sanitary sowers which must function against all stages. 
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An examination of the topography above the main valley indicates chat 
the gradiont could safely reach about kJ? at Station 105/00 which is about 
3,600 feet downstream from the CB<5:Q Railroad. *'or this condition, the design 
flows could be discharged against a stage of 31.U feet or less. In the 
period I36l-19i|.9, there have been 326 days at or above stage 31-U. or 3*7 days 
per year on the average, or 1.0 per cent of the time. 

Seventy per cent of the design flow rates could be discharged by gravity 
against the tentative standard project flood which corresponds to stage U7 
at Market Street. This represents about 190 per cent of the average flow rate 
from the entire design population (the maximum rate is assumed to bo 2.6 times 

the average rate). 

The preliminary designs arc satisfactory in the light of tho abov^ find 
ings on the probable capacities at stage above 25 which is that against which 

hydraulic grades were developed for size of the preliminary designs. 

It is possible that studios for final construction of sanitary facilities 
in the Watkins Creek watershed might find it advisable to divert the sanitary 
flow from the bulk of the watershed through a tunnel line into the lvia line 
Creek watershed. Certainly thorough consideration of this alternate would 
be desirablo at the time of development of specific plans. This would obviate 
the necessity for treatment of almost all of the sowago originating in Watkins 
Creek watershed sinco the Malinc Creek outlet is downstream from the water- 
works. 

The total cost for trunk sewers for the Watkins Crock watershed is 
$129,000. If this trunk sower discharges into the Mississippi River above 
the Chain of Rocks water-works it will bo necessary to provide treatment. 

On the basis of the ultimato population estimated at 17,000, such treatment 
is estimated to cost $550,000. However, the present population in the Watkin- 
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Crook watershed is only 2,i|.00» If a trunk sower is constructed in tho near 
future, a treatment plant of much smaller capacity than that estimated for 
ultimate population could be provided which could bo expanded by constructing 
additional units as necessary. Tho current valuation within Watkins Creek 
watershed is approximately $1,800,000, On tho basis of the present limita- 
tions for General Obligation Bonds of 5 P or cent of the assessed valuation, 
only $90,000 could be voted. To provide the trunk sewer and modern treatment 
plant along tho banks of tho Mississippi River would require the financing 
by both General Obligation Bonds supplemented by Sewer Rental Bonds, with 
General Obligation Bond authority modified to at least 10 per cont of the 
assessed valuation. 

F - Maline Creek Watersheds Alternate designs of sanitary trunks and 
sub-trunks have been made considering the watershod by itself. As is true 
in tho case of Gravois Creole, Alternate No. 1-M assumes abandonment of tho 
existing sewage treatment plants of the Walton Road Sower District, and tho 
Ferguson Sewer District. Tho trunk sower in this case would have to connect 
to tho outfall ahead of the oxisting Walton Road Sewer District treatment 
plant. There would also be required a connection to the lower end of the 
Cars onvi lie Sower District outfall near tho partially complotod, but inopora- 
tivo, Carsonvillo treatment plant. The Ferguson treatment plant would like- 
wise have to be by-passed with all sewage discharging into tho proposed trunk 
sanitary sower in the main Maline Creek valloy. A sub-trunk is required to 
connect to tho outfall for the Normandy Sewer District at the upper end of 
the watershed. Only five other sub-trunks are necessary under the criteria 
discussod earlier in this report. One would bo roquired to servo the area 
largely within tho new community of the City of Belief ontaine Neighbors; this 
has been designated the Bissoll sub-trunk. Tho second sub-trunk servos tho 


St. Ferdinand area. The largest of the sub-trunks drains the Black Jack area 
with a branch coining off in the vicinity of Chambers Road. At Ardmore Avenue 
a sub-trunk is required to serve the area coming from the north in that draw. 
A very short sub-trunk is necessary near Highway 99 ond the main creek. Figs. 
3 # 11 aad 12 indicate in plan and profile the proposod trunk and sub-trunks. 

Considering tho Maline Creek valley alone. Alternate 1-M, which assumes 
no treatment of any sewage in the watershed, involves a cost lor tho main 
trunk of §1,320,000, and for the sub-trunks of §306,000 (see Tables 1-25 and 
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Alternate 2— M is based upon tho assumption that tho existing treatment 


plants will continue in operation and v/ill be expanded to tho ultimate design 
population capacities as tho need arises. Figs. 3» 12 and 13 show in plan 
and profile the proposed trunk and sub— trunks. Herewith nro the pertinent 
figures on present and ultimate design populations, and estimated costs for 
tho additional population capacity for each of tho two plants. 


ADDITIONAL COSTS TO EXP/1! D EXISTING TREATMENT PLANTS: 


Plant 


Population 
Design uTtimato 


Increase 
in Pop. 


Per Capita Additional 
Cost Cost 


Walton Road 6,500 11,000 U.500 

Ferguson 7*500 lU.500 7 »°00 


§30.00 §135.000.00 

30.00 210,000.00 

Total §3U5,000.00 


Summarizing the cost of Alternate 2-Ms 


Main trunk §1,105,000 (see Table 1-26) 

Sub-trunks 306,000 (see Tablo 1-2^) 

Additional cost to 
expand existing 

treatment plants 3U5.QOO 


Total . . .§1,756,000 


This total is §130,000 greater than that for Alternate 1-M, and clearly 
suggests that Alternate 1-M, which includes no sewage treatment is tho less 
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costly of the two plans studied; and, of course. Alternate 2-M also would 
have chargeable against it the operating costs for the treatment plants. 


Laterals would cost the same under either alternate® 

There was also developed an approximate cost for providing a great many 


small treatment plants throughout the watershed which has been estimated to 
have an ultimate population of l6i+,000. Subtracting from this figure the 
ultimate population of the two treatment plants, which has been estimated at 
25,700, the remaining population requiring satisfactory seivage treatment 
would bo 158,300 people . Assuming on average per capita cost of $30.00, this 
results in a total of §4,11*9,000. To tins would, of courso, have to be added 
the cost of collecting sowers to each of the plants. This is very clearly 
an uneconomic solution of sanitary problems of tho watershed, and many small 
plants are inefficient and costly from an operating consideration. 

It v/ill bo noted lator that the recommended plan for the Maline Creek 


watershed involves tho design of sufficient capacity in the Maline Creek 
trunk sower below Ardmore Avenue for the sanitary sewage from Coldwator Crook 
watershed above end including tho City of Florissant. This combined scheme 
will bo discussod subsequently. 

Tho current estimated valuation as ascertained from County records is 
approximately $30,000,000, which can provide on the basis of the present 
constitutional limits of 5 P°r cent of tho assessed valuation. General 


Obligation Bonds in the amount of $1,500,000 as compared to the estimated cost 
of trunks raid sub-trunks undo- A1 tomato Plan 1-M of §1,626,000, 

The present estimated population residing in the Maline Crook valley 


is approximate* ly 4l,l±00 or 10 families < 


It was assumed that this repre- 


sents an equal number of housing units 


end if tho financing of tho trunks and 


sub-trunks is 


made from funds obtained by the issuance of Sower Rental Bonds, 
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the annual charge per family would be approximately 015.00. Sewer Rental 
Ronds involving such annual charges would be very attractive to the bond 
purchaser and would probably result in less cost as the interest rate would 
be less than I4. per cent used in estimating the annual charges. 

G — Coldwater- Mal ine Creeks Watersheds; All of the area tributary to 
Coldwater Creelc below the City of Florissant is zoned for development as one 
acre or larger parcels per family. It will bo recalled that tho criterion 
has boon assumed that development oi the sparonoss indicated by tho foregoing 
does not roquiro or justify tho provision of sanitary collecting sowers. Be- 
cause ol this fact, and because an outfall sower from Florissant to the 
Missouri River in the main valley of Coldwater Croelc would bo approximately 
53,000 feet in length, both alternate schemes for providing sanitary sewerage 
facilities for tho Coldwator Crook watershed omit from further consideration 
that portion of tho watershed below tho City of Florissant. Attention is 
also directed to tho fact that Coldwator Creok discharges into tho Missouri 
River at a point, not very far upstream from tho Chain-of -Rocks intakes of tho 
City of St. Louis water-works. This would moan that in any event completely 
untreated sewage could not be permitted to discharge into tho Missouri Rivor* 

As a consequence, designs and estimates havo boon prepared for a system 
of sanitary trunk sov/ors (Fig. 5) from the upper ond of the Coldwator Creek 
watershed to and across tho St, Louis -Lambort Municipal Airport, and thonco 
along tho Wabash Railroad oostward ly, end then southwostwardly through the 
ridgo to a connection with Malino Crook in tho vicinity of Ardmore Avenue. 
Almost all of the 1 owe r 10,000 foot of this sower would havo to bo in tunnel, 
as is indicated on Figs, ll*, 15, 16 and 17 showing profiles for this gravity 
system. Because of the need to cross existing storm sowers in tho airport a 
lift station would have to bo provided at Natural Bridge Road to pump tho 
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collected sewage from the gravity system above Natural Bridgo Road, into the 
shallow trunk sowor across Lambert Field, This scheme involves no treated 
sowago, and consequently the upper trunk and sub-trunks above Natural Bridgo 
Road will have to extend and connect to the existing outfall sewers for the 
City of St. Arm and the St. John' s-Ovor land Sanitary Sowor District, 

Sewer originating north of tho Wabash Railroad, which is along the 
northern edge of the ai rport, would be colloctod in a gravity trunk and sub- 
trunks, and all delivered to a point near tho downstream corner of Florissant 
where a lift station would pump tho flows through a force-main back up to the 
gravity outlet which runs oustwardly along tho Wabash Railroad, and thence 
through tin proposed tunnel to tho Ardmoro connection with tho Mnline Crook 
main trunk sowor. It will be noted that this schomo avoids tho need for 
treatment by bringing tho Coldwntor Crook sowago to tho Malino Crook sanitary 
trunk for gravity disposal in tho Mississippi River below tho chain-of -Rocks 
water-works . 

Pipe sizes for the combined Malino - Co Idwa to r trunk sanitary sewer have 
boon determined by a hydraulic gradient originating against tho water surface 
in tho Mississippi Rivur at the mouth of Malino Creole when tho stage is 25.0 
at Market Street, Since those are sanitary sewors they will have to function 
against virtually all stagos. 

An examination of tho topography along Malino creek indicates that tho 
hydraulic grado could safely roach about elevation I 4 I+O (bnnkfull) in tho 
vicinity of Station 122/00 about midway between Highway 99 & nd Hall's-Forry 
Road. For this condition, tho design flows could still bo handled up to and 
including stago 37.2 which has had a duration at or above this of about 30 
days in the period 1G61-19U9 or loss than l/lO of one por cont of tho timo. 
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Stago L\h is designated by the Corps of Engineers as that for the ,! 50- 
year flood confined*" Against this stage, the preliminary design sewers could 
discharge about 70 per cent of the design flow rato. For the ultimata popula- 
tion the complete design flow rate represents the probable peak rato which is 
about twice the average rato* In other words, against the "50-yonr flood 
confined 1 ' the sowers of the preliminary design could discharge II4.O por cent 
of tho probable average flow assuming ultimate population in the two water- 
sheds* 

Tho preliminary designs are acceptable in tho light of tho above findings 
concerning their behavior against river stages higher than 25 at Market Street* 
As an alternate to this combined plan, preliminary designs and estimates 
have been prepared for a scheme in tho Coldwater watershed alone, involving 
retention and ultimate expansion of tho existing sewage treatment plants* 

There follows the information concerning present and ultimata population ca- 
pacities for the existing treatment plants, together with estimates for en- 
larging the St* Ann and St, John* s-Ovor land plants* Tho additional capacity 
required for the Florissant sewage treatment plant at the time of ultimate 
development can rnoro profitably bo handled as a part of tho largo plant re- 
quired at the lowor end of Florissant* 

ADDITIONAL COSTS TO EXPAND EXISTING TREATMENT PLANTS: 


Plant 

Population 
Do sign Ultimate 

Increase 
in Pop. 

Por Capita 
Cost 

Additional 

Cost 

St , Ann 1 s 
Village 

3*200 

5,2+00 

2,200 

$30.00 

$ 66,000.00 

St. John's-- 
Overland 

12,000 

21,700 

9,700 

25.00 

21*2,500 

Airport 

Florissant 

10,000 

2,500 

10,000 

19*600 

17,100* 




♦Included in estimated cost for large plant* Total $308,500*00 

Proposed treatment plant lowor ond of Florissant, 
estimated ultimate population 110,250 at $22*50 
equals approximately 02,500,000* 
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The main trunk under this alternate will start at Dawson Creek and 
collect from the tributary watershed down to Natural Bridge Road where a 
small lift station will again be necessary to pump the flows .into the shal- 
low sanitary sewer across the airport* A gravity line continues from the 
north edge of the airport in the main valley down to the downstream comer 
of the City of Florissant* at which location the larger treatment plant would 
be required* In addition to the Dawson Creek* St. Charles Rock Road* Elm 
Grove and East Airport sub-trunks, required for the alternate with no sewage 
treatment (existing treatment plants all assumed to be by-passed), there will 
bo required Kinloch Park and Hazelwood sub-trunks. Figs* 3, 17 ana 19 show 
respectively, the plan and profiles of the trunk and sub-trunks<> 

The cost estimates for the preliminary designs of sunitnry facilities 


for the Coldwater Crook drainage area alone result in the following: 


Coldwater Crook main trunk 
Coldwater Croek sub-trunks 
Coldwater Creek sewage treat- 
ment plant* 110,000 popula- 
tion 

Additions to St* Ann's and 
St. John' s-Overland treat- 
ment plants 


$ 901,000 
195,000 

2,500,000 

308,500 


Total: $3,90U,500 

In Table 1-12, giving the costs for the combined Coldwator and Malino 
watersheds* the total costs for the Maline -Coldwator trunks, sub-trunks, lift 
stations and force-main are 823 ,000. If there is subtracted from this 

figure §1,626,000, which represents the cost for the Malino Croek trunk and 
sub-trunks under Alternate 1H1, excluding, howovor, the Ardmore Branch, there 
results a difference of §3,197,000 which represents the costs of the combined 
system chargeable to Coldwator Creek alone* All of those figures do not in- 
clude the cost of laterals which would bo allocated to the specific watersheds 


themselves under my scheme of trunk sewering,* 


Thus it can bo seen that the scheme involving no treatment of sewage 
with gravity disposal through a common outfall down the llaline Creek valley 
is cheaper in capital costs by § 707,500 insofar as Coldwater Creek itself 
is concerned. Again as was the case for Gravois Creek, consideration of 
probable operating expenses for the expanded existing treatment plants and 
for the large proposed treatment plant in Florissant would I'urther weight 
against the adoption of the scheme requiring sewage treatment. This is true 
even though a considerable operating expense would be involved in the lift 
stations at Florissant and at Natural Bridge Road. This lutter lift station 
would bo necessary in any scheme of sanitary sewering of the area. Tho 
operating costs for the lower lift station at Florissant would entail very 
much loss cost for operating personnel and would bo less in annual amount 
than that required for operating the throe sewage treatment plants. 

In recognition of tho possibility that at somo future time, primary 
treatment may be required for all sanitary sewage boi’oru discharge into tho 
Mississippi River, estimates have been prepared in a manner similar to that 
used for Gravois Creok watershed. 

For the scheme involving the by-passing of all existing sewage treatment 
plants in tho combined Maline-C old water system, tho overall costs including 
a primary treatment plant at the Mississippi River for un ultimate population 
of 320,700 (but excluding tho cost of laterals) are § 7 , 075 , 000 * 

If the Walton Rond, Ferguson, St. John' s-Ovor land Sanitary Sewer District 
treatment plants, and thoso serving tho towns of St. Ann and Florissant, and 
tho Airport treatment plants are all retained and expanded for tho ultimate 
populations tributary to each (except that the required expansion of tho ex- 
isting treatment plant for the City of Florissant will be taken care of by 
making the proposed large complete treatment plant at tho downstream corner 
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of Florissant have a capacity such that the required expansion of the 
Florissant plant will be handled by the large new plant), all sewage originat- 
ing in the watershed of Coldwater Creek above and including Ihe City of 
Florissant, will be given satisfactory treatment. 

In the Maline Creek watershed there would remain 139*000 population in 
the areas not served by any expended existing sewage treatment plant. Includ- 
ing primary treatment for this population, the total cost of the Haline and 
Coldwater Crooks sanitary facilities would be §6,815,600. 

The difference in cost of construction of sanitary trunk and sub-trunk 
sewers for the combined Maline -Coldwater Crcjoks systems with primary treat- 
ment only, of approximately §260,000 over the cost of maintaining enlarged 
existing treatment plants and a now treatment plant on the Coldwater Creek be- 
low Florissant, and separate systems of trunks and sub-trunk sewers for oach 
watershed, with a primary treatment plant at tho mouth of the Malino Creek 
trunk, will bo more than offsot by tho increased operating cost of tho treat- 
ment plants under the sopurato systems. 

For the foregoing reasons, tho recommended Master Flan for Sanitary 
Sewers involves combining the Maline and Coldwator Creoles watersheds by moans 
qP ft tunnel through the ridge botweon them and by— passing all existing fcisnt— 
raent plants. No sewage will be treated under tho recommended Master Plan, unr 
less there is ultimately requi rad primary treatment before discharge into tho 
Mississippi River. 

The estimated cost of the recommended plan for combined outlet trunk 
and sub-trunk sanitary sowers for the entire Maline Creek watershed and for 
tho Coldwator Creole watershed from the headwaters to and including the City 
of Florissant on the basis of by-passing all existing treatment plants is 
s[|.,823,000. The total assessed valuation of the Malino and Coldwator Creeks 
watersheds is approximately §80,000,000. Under present constitutional limi- 
tations of 5 per cent of the assessed valuation, only §14,000,000 in General 


Obligation Bonds could be authorized* If the present limitation is modified 
by the state legislature to permit 10 per cent of the assessed valuati. on to 
be voted, a sufficient sura could be raised to finance the proposed sanitary 
trunk sewer and primary treatment construction* The present populations with- 
in the Maline and Coldwater Creeks watersheds approximately 82,000, or 
21,5^0 family units* If the proposed construction is financed by Sewer Rental 
Bonds estimated to bear h per cent interest, an annual charge of approximate- 
ly $335,000 would bo required, or, on the basis of 21,500 family units, ap- 
proximately §16.00 annual charge per family. 

Section 6 - Cost Estimates for Sanitary Sewerage: The cost estimates for 

each of the major watersheds in tho County arc summarized in Tables 1*8 to . 
1-12, inclusive, Detailed ostimates for each of tho trunks and sub-trunks 
and treatment plants are presented’ in': Tables l-13.to I -28,\ inclusive. 

The unit prices used for tho items entering into the detailed estimates 
reflect current costs for each of the items. The percentage of total exca- 
vation assumed as rock is a judgment figure predicated upon experience and 
general understanding of tho character of the Comity sub-soils. It will 
be noted that approximately 15 per cent of the estimated construction cost 
has boon assumed to cover contingencies, engineering, inspection, etc* 
Right-of-way costs for land acquisition incident to the construction of the 
sewers are judgment figures. 

The cost of lateral sewers has been predicated upon the following con- 
siderations. It has boon assumed that lateral sowers will be 8-inch, 10-inch, 
and 12-inch diameter pipe* It has further been assumed that, on tho average, 
about 250 lineal foot of 10-inch pipe will bo required for each two acres 
of not area to ultimately be sewered; that is, each 250 feet would servo an 
acre either side of it. Based upon current costs, it has been estimated 


•fchat- pipe, 10 inches in diameter, laid at the usual depth for sanibary service, 
will cost $i+.00 per lineal foot, complete in place, including excavation 
and backfill and incidentals such as the provision of Y- junctions and man- 
holes. Thus the unit cost for lateral sewers has been estimated as $500 per 

acre. 

Sewage treatment plant costs have been based upon a paper by C. 0. Velz, 
appearing in Engineering News-Record , Vol. li+l* No. 16 , page 8I4. (October lU, 
19J+8). This paper translated the actual costs of 185 existing sewage treat- 
ment plants of various types to a common 1926 base cost per million gallons 
per day, assuming 100 per cent removal of B.O.D. (Biochemical Oxygon Demand). 
These plants we ro distributed throughout the eastern and middle parts of the 
United States. There had also been set up in this analysis assumed percent- 
ages of B.O.D. removal for each of the usual typos of treatment as follows: 


Activated sludge 90% 
Trickling filtor 85% 
Chemical coagulation 65% 
Primary treatment 35 % 


In utilizing the graph, it is entered for the numbor of mgd in the 
specific plant for which an estimate is desired. A base ligure per million 
gallons per day (mgd) is road from the chart. This is then multiplied first 
by the Engineering News-Record construction cost index as related to 1926 
assumed to bo 100. The current EUR construction cost index is 250/. This 
product in turn is multiplied by the assumed percentage of B.O.D. removal re- 
quired for the typo of plant selected and, in turn, that product is multiplied 
by tho number of mgd capacity of the plant for which a cost estimate is de- 
sired. The resulting figure was rounded to give the costs shown and dis- 


cussed in tho report 


The lift stations required in the Col d wat o r -ha line system woro based 
upon cost estimates assuming the following conditions. In the case of the 
largo station at the north edge of Florissant, the expected peak flow rate, 
for which the collecting sower was designed, is 33 cfs or 1 ) 4,850 gpm. This 
station was designed, assuming three 75OO gpm pumping units, each capable of 
delivering that quantity against 125 foot total dynamic head. Horizontal, 
centrifugal, double suction pumps, direct driven by 300 horsepower, 1150 RPM 
electric motors have been assumed. One of tho three pumps would bo a standby 
unit. Approximate installed costs for tho pump, motor, and starter havo boon 
estimated, and from experience in designing othor similar stations n factor 
was used to multiply tho installed equipment costs to achieve tho overall cost 
of tho entire pumping station, including tho structure, all nocossary piping, 
( „nd electrical controls. For tho Florissant plant, this resulted in a cost 
of $i>lllj.,000 for tho station. 

In tho case of tho lift station required at Natural Bridge Road, tho 
peak flow rate for tho ro commended plan, involving no so wage troatment, is 
35»i|. cfs, or about 16,000 gallons por minutoo For this condition tho esti- 
mates assume throe 8,000 gpm, vertical, mixed flow, volute type pumps, each 
driven by a 75 horsepower oloctric motor cf.ipablo of delivering tho rated flow 
against 25 foot total dynamic head. This station would cost 077*000, includ- 
ing all equipment, the structure, tho piping, valves and fittings, and elec- 
trical controls. 

For tho Coldwater system, only, involving retention and ultimate expan- 
sion of tho existing sowago treatment plants, together with tho construction 
of a largo complete treatment plant at tho north odgo of Florissant, thore 
would bo required only tho lift station at Natural Bridge Road. Under this 
schomo tho peak rate of flow drops to lig.6 cfs or slightly loss than 6600 gpm 


at Natural Bridge Road, For this station, there have been assumed three 
3500 gpm.pumps of the vertical, mixed flow, volute type, each driven by a 
J4.O horsepower direct connected electric motor* The all-inclusive cost for 
this pump station has been estimated as $1+0,000# 

Under actual design for construction purposes, consideration should be 
given at Natural Bridge Road and Coldv/ater Creole to minimizing the amount of 
flow requiring pumping# To accomplish this, it is possible to provide a shal- 
low collecting sub -trunk upstream from Natural Bridge Road, such that the ma- 
jority of the tributary area can be connected directly by gravity sewers to 
this high level sub-trunk# The areas immediately contiguous to the main 
stream of Coldwater Croelc for a limited distance upstream from Natural Bridge 
Road could then be provided with a deep sub-trunk leading to a lift station, 
which, in turn, vd 11 discharge the flows from this deep main into the shal- 
low trunk crossing the airport# Detailed consideration might well reveal 
that the annual costs for this scheme would be loss then those involved in 
pumping the entire peak flow at Natural Bridge Roan# 

In establishing the costs for the force-main and lift station at the 
downstream comer of Florissant, a preliminary study of three pipe sizes - 
36% 30", and 2l+" in diameter - indicates that the 30" pipe is the most 
economical in annual costs covering both interest and depreciation at an 
assumed rate of 3 per cent with a 100-yoar life for tho force main, and power 
costs for overcoming both friction and static heads based on average flow 
rates estimated from tho design data# (it was assumed that the peak sanitary 
flow rates v/ould be about 2#3 times tho average#) 
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PART II 


STORM DRAINAGE 

Section 1 * Topogra phy of St. Louis and St» Louis County 

The original natural drainage of the central portion of St. Louis, 
roughly a semi-circle of about three miles radius around the business 
district, was through separate water courses draining eastwardly to the 
Mississippi River and with the drainage area situated entirely within 
the limits of the City of St. Louis. To the north and south of this 
central semi-circle, the natural water courses have their source in 
St, Louis County and drain eastwardly to and through St. Louis to the 
Mississippi River* In this category are the areas drained by the 
Harlem and Baden Systems to the north and northwest, and by the River 
Dos Peres-Deer Creek System to the south and west. The drainagos in 
this category, therefore, are distinctly a common problem of the City 

and County. 

North and northwest of this last section lie the main valleys of 
Mali no Creole draining to the Mississippi, said of Cold Water Creek drain- 
ing to the Missouri. South of the second group is the drainage of 
Gravois Crook which has its source in Kirkwood and drains into the River 
Dos Peres near its mouth. The watersheds of all three of those drain- 
agos are almost entirely within St. Louis County, and drainage problems 
in those aroas are primarily County problems. The rolativo position of 
the so different areas are. shown on Fig. 1. 
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Section 2 - Present Drainage Facilities 

u ■ irtmiw l * tr i jji u ■ ir , fr iv ^ 

A. City of St. Louis: The City ol’ St. Louis has developed a complete 

system of artificial storm drainage through the construction of combined 
sewers. In general , these combined sewers follow the course ol the earlier 
streams, and represent complete enclosure of, and removal of, the natural 
water courses. The City's program of constructing large trunk se%vers along 
these water courses was begun about 1050 * and was substantially finished as 
of about 1930 , when the construction of the tremendous storm sewers through 
Forest Park find up to the University City line, near Delmar Station, was 
completed. 

The combined sewers for the inner area naturally drained only St. Louis 
territory. Those for the second or intermediate areas drained also St. Louis 
County territory, and wore constructed up to the city limits where provision 
was made to take in the natural water courses in St. Louis County# 

Since this program extended over a period of 100 years, the standards 
of drainage design have varied considerably. In general, sowers built 
under the latter years of the program wore given relatively larger capacity 
than thoso of the early construction period# 

In general, none of these closed sowers have ' drainage capacity corre- 
sponding to present standards of flood flow protection, and overcharge of 
sewers, resulting flooding, and damage to property has been experienced for 
many years, and such occurrences have steadily boon becoming more froquent. 
The inadequacy of the City sewers and the rolatod damage to property 
resulted in development of a program of relief on supplementary sewers 
which was started about 1910. The City of St. Louis has spent millions of 
dollars on such relief sewer construction# As part of a continuing program 
of such a construction, at the present time, it actually has a considerable 


II -2 


sum of money out of bond issue funds at present available. This situation 
is summarized in more detail hereafter,, 

The present standards of storm drainage capacity of the City of 
St. Louis provide sewers expected to be overcharged on the average only 
about once in twenty years. Practically none of the City's storm drain- 
age trunk lines have such capacity at the present time, many of these lines 
being subject to overcharge as often as once or twice a year, and tho more 
adequate lines on the average of once in five to fifteen years* 

While the City's program will provide eventually for bringing all 
trunk line storm drainage in the inner group up to this standard, and while 
the City is apparently prepared to ovontually finance such a program, tho 
situation with respect, to trunk storm drains in tho second class, that is, 
tho so draining areas in St. Louis County, is greatly complicated. This 
involves a joint problem of tho City and County which requires serious con- 
sideration and planning. It is presented in more detail in the succeeding 


section 


Section g - Storm Drainage for Areas Lying both in St. Louis and St. Louis 
County 

The areas in this class are outlined in Fig. 1 0 It will be seen 

that they fall into two distinct groups. These are the Harlem- Baden 
Drainage Systems to the northwest of the central St. Louis area, and the 
River Des Peres-Deer Creek System to the south and west of that area. 

Section 1+ - Harlem- paden Drainage System 

This drainage system involving two contiguous natural valleys, each 
with two main branches, is shown in outline on Fig. II-l, The loiver por- 
tions of the trunk sewers of these systems were constructed by tho City 
of St. Louis in the period from 1905 to 1910. The extension of the Harlem 
trunk lines vias carried out by the City of St. Louis between 1910 and 1920, 
and similar structures were provided in the Baden area between 1910 and 
192 p. I' or each of tho four main branchos, largo combined, sewors wore con- 
structed up to tho St. Louis city limits, with provision for introducing 
tho flow from tho creeks in St. Louis County into their upper ends. 

Ho action to extend those trunk services was undertaken by S'to Louis 
County or by any of the municipalities in St. Louis County in those water- 
sheds. In the 195 °’ s, however, four sanitary districts wore incorporated 
which covered the greater part of tho County portion of these drainages. 

These sanitary districts were incorporated under tho County Sanitary District 
Act with tho primary purpose of providing systoms of sanitary sewers. All 
of these districts, however , took advantage of Federal funds available under 
WPA and PWA programs, and proceeded to construct continuing combined sowers 
westward from tho ends of tho St. Louis sowers at its city limits. Principal 
trunk lines, which resulted from this program, are outlined on Fig. II-l, 


.actually , in throo oi bho districts nourly complete storm druinrigG was pro- 
.vidod, including laterals. In tho two northern districts , lying in the 
County portion oi tho Bn don wa tar shod f complete storm drainage was provided 
only for the portion of tho district adjacent to St. Louis. 

Mith rospoct to tho whole of tho Harlem^Badon watersheds, the City and 
County ha vo a joint problem. While tho City has paid tho original cost of 
laying trunk lines up to its western limits, and tho County sanitary districts 
have paid the cost of extending those in whole or in part wost of tho city 
limits, there is a tremendous problem at tho present time which involves tho 
provision of relief sowers for tho existing trunk lines, and in some County 

A 

districts tho extension of trunk lino storm drainage facilities wostwardly 
from tho ends of tho existing sowers. In tho following section there is 
presented tho results of a preliminary analysis of drainage facilities and 
requirements in the Harlem- Baden System. The technical analysis has not 
boon worked out in complete detail, but pertinent quantities have been de- 
veloped with sufficient accuracy to define tho magnitude of the problem. 

The plan of improved storm drainage presented may bo taken as a representative 
adequate plan even though, under later detailed studios, some alternate plan 
may bo found to be more economical and desirable. 

J-n Append ix II-A hereto tho manner in which the study of these systems was 
carried out is presented, and tho character and results of the investigation 
are shown in tabular form. The results of the investigation and description 
of tho suggested preliminary plan of relief sowers is summarized in the fol- 
lowing section. 

Section 3 ° Inadequacy of Trunk Sewers in tho Harlem and Eaden Systems 

On Fig.II-1 there have boon outlined tho oixsting skeleton system of 
trunk sowers, and there is also shown tho watershed lines defining drainage 
aroas which this system servos. 
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In Tables II-l A and B there is set out pertinent figures with respect 
to the inadequacy of the existing system* In this table, under the designa- 
tion "Q n , there is shown the calculated storm flow in cubic feet per second 
at the lower ond of each of the principal sections of each of the trunk sewers* 
This calculated flow is that expected to be equalled or exceeded once in 
twenty years when the drainage area has been developed to the density of im- 
provement now anticipatedo In the column headed "Capacity** thero is also 
shown in cubic foot per second, the capacity of tho existing structures. The 
relation of tho present capacity to the calculated flow quantity is shown in 
the last column in terms of tho per cent of adequacy of the oxi sting struc- 
ture. As an illustration, the 12-foot South Harlem sewer at Kingshighway has 
JLj.0 per cent of tho capacity roquired to accommodate the 20-year flood flow. 

In inspection of the figures in the percentage column indicates that 
ono of the more recently constructed systems in the County, Maria Creek, has 
a very high percentage of adoquacy<> An examination has boon made of tho 
trunk sowers in tho Pine Lawn District which, together with tho Maria Creek 
sewers, discharge into the 12-foot Harlem Creek sev/or at the city limits. 

The downstream section of this system is an Sip-dnch sower which would seem 
to be adequate for a 5 or 10-year frequency design. It would need minor 
relief to moot the 20-year standard. The same situation is nearly true of 
tho 72-inch sower next upstream. The third section, a 60-inch sowor, would 
be nearly adequate if tho area south of Natural Bridge Road is eventually 
given a main sowor outlet directly east into the 8L|.-inch trunk lino. Except 
for theso districts, other sewers investigated have capacities generally 
from I4.O to 60 per cent of the requirement. The percentage figure may be 
interpreted in a different way, understanding that, in general* the flood 
flow to be expected once in five years is on the order of JO to 75 per cont 


of the 20<*year flood, and the flood flow to be expected on the average 
annually is from J 4.5 to > $0 "per cent of the 20-year flood. Applying this 
relationship to the percentage figures in the table ,( it . would appear that 
many sections of the trunk sewers would .be expected to be. overcharged on 
the average once in two or three years.® Certain critical sections do not 
have sufficient capacity to accommodate the flood flow to be expected on 
the average onco a year. The most deficient sections would appear to bo 
the South Harlem sower extending from about Kingshighway to a point above 
Union Avenue where overcharge and flood damage would seem to be probable 
more often than once a year. A similar finding would apply to the sowers 
in both City and County on the South Baden System adjacent to the Small 
Arms Plant and also to the outlet suction of the main B&don sower. In the 
latter case, a bottleneck condition at the outlet such as this might woll 
react and cause flooding and damage at considerable distances upstream, and 
even where, for the upstream sections themselves, a somewhat higher percent- 
age of adequacy is shown. 

It is interesting to speculate on tho circumstances that have developed 
to produce this deficiency of storm drainage capacity. 

Tho first of those is that standards of drainage for urban areas are 
higher than those considered acceptable, say 50 years ago. This undoubtedly 
•is a reaction from the general increase in urban property value itself. It 
is alwso recognized that up to the last 20 or 3^ years there was little ade- 
quate basic data with respect to rainfall occurronco, and tho intensity of 
rainfall for a storm of any particular duration which might bo expected with 
any particular frequency of occurrence was, to a considerable extant, a 
matter of opinion. There v/as an oven greater luck of fundamental data with 
regard to the rates of runoff which might be produced by a rainfall of a 
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particular intensity . In the absence of positive factual information which 
would justify relatively high capacities for new sewers, and with the com- 
mon scarcity of funds for public work of this kind, it would seem obvious 
that underdesign would commonly occur. 

Separate from the above, it is known that during the period of from 
20 to L|.0 years ago, when those trunk sewers were constructed, there was 
no conception that the outlying areas of both City and County would be 
developed and occupied to anywhere near the density which has actually oc- 
curred. It was not expected that, even within the City, the newer residen- 
tial areas would have anything like 50 per cent of impervious surface which 
today is a fair average. In the period of 1910-20, nearly all of the County 
area was rural in character, and in the design of the trunk sowers within 
the City, runoii quantities from the County area were based on an expectancy 
of continued farming of these areas or at the most of a suburban development 
of low density. At the present time much of this County area east of Lucas 
and' Hunt Road has developed to a degree of imperviousnoss approaching that 
oast of the city limits. 

Undoubtedly, all of those factors are in the background of the present 
situation, of a trunk sewer system having a capacity of about ono-half of 
what it should bo. 

For those drainage systems having a largo part of thoir service area in 
St, Louis County, the development of tho County area from rural to relatively 
douse urban condition is undoubtedly the biggest factor in producing the 
present overcharge. This development, us compared to rural conditions, has 
acted to increase runoff rates in two ways? first, through the much greater 
extent of impervious surface; and second, through the fact that improved 
water courses are acting to concentrate the water at the lower end of tho 
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system in a much shorter time than would have been the case under natural 
conditions# As an example of the effect of the water course improvement, 
the North Baden-* Jennings area is conspicuous® In the original design of 
the Baden public sewer, tho time of water flow from the head water at the 
city limits was calculated as 53 minutes® From the present study, on the 
basis of storm sowers already provided and those for which plans have been 
made, the time of flow is taken as 29 minutes. This means that this system 
requires capacity for the shorter and much more intense 30 -minute storms, as 
compared to the lighter rainfall related to storms of more than an hour* s 
duration. For situations such as this, probably one-third of tho present 
inadequacy can be related to the high degree of imperviousnoss which has 
developed, and another one-third to tho shortening of the time of concentra- 
tion. The remaining deficiency is chargeable to higher standards of flood 
protection. 

Section 6 - Suggested Plan of Relief Sower for the Harlem- gaden System 

From tho tables in Appendix II-A, it was possible to soe the amount of 
overcharge of each section of each trunk sewer and to determine the flow 
quantity which must bo diverted upstream thorefrom to leave tho flo w and 
capacity in satisfactory balance * The study of those figures developed tho 
fact that such diversions would need to bo made for each of tho four trunk 
sowers at points somewhat east of the St. Louis city limits, and other di- 
versions in St. Louis County. 

Experience has shown that the cost of providing now large storm sewer s 
in tho fully dovoloped urban area becomes tremendous if such sewers are to 
bo constructed in open-cut through city streets. The only economical method 
of providing such relief sowers is through the construction of tunnels re- 
quiring disturbance of the surface only at tho shaft locations * When relief 


sewers are to be provided by tunnels, these may be routed in as direct a 
route as possible from the points of divergence to the Mississippi River. 

For this system, it would appear that a desirable route is that shown 
on Fig.H-1, extending northwardly from Clara and Ashland Avenues, passing 
the points of diversion on each of the other three branches, and discharging 
into the Mississippi Rivor opposite the Baden Pumping Station. The relief 
sewer plan has beon developed along this line, and with the diversion to 
it from the existing trunk systoms at the points indicated, those systems 
would all be adequate throughout their lengths below the points of diver- 
sion, as shown in the "Aftor Relief" Tables II-A-6 end II-A-7 in Appendix II-A 

For two of the trunk sewers, the North and South Baden, considerable 
lengths of overcharged sowers still exist upstream from these diversion 
points, and the curing of this situation requires the provision of the 
branch relief tunpols indicated in plan on Fig.II-1. On the South Hurlom 
sewor above tho point of diversion, tho lowering of tho hydraulic grade 
at the diversion will increase tho capacity from 1 , 1*50 cfs to about 1,750 cf's 
a small lateral relief sower wi 1 1 bo required for a part of its length. 

On tho profile in Fig. II-l, the elovutions of the eixsting sewors at 
tho points of diversion are shown, and it is found feasible to develop a 
very satisfactory hydraulic grade through or below theso elevations to the 
Mississippi River. 

Table II-i -8 of Appendix. II -A develops tho flow quantities and required 
sizes of the proposed trunk relief sowers. 

A preliminary osti.iate of cost of this relief sewor project is givon 
in Table II-2. This estimate presents separately tho cost of the main trunk 
relief tunnel and of tho two branch sewers extending wostwardly into 
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St. Louis County. Construction of tho main relief sowar tunnel is now 
urgently needed. After it is constructed, it will develop also consider- 
able relief to areas along the lines of the proposed branch sewers. The 
construction of these branches might bo treated as a second stage and de- 
ferred for a time until all of the tributary area in St. Louis County has 
been fully developed. 


) 


i 
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TABLE II-l-A 

HARLEM- BADEN SYSTEMS 
FLOW, CAPACITY, AND INADEQUACY 
EXISTING TRUNK SEWERS 




Maria Creek- 

■South Harlem 







Per Cont 


Size 


"Q<» 

Capacity 

Ado quate 

In County 

5 U" 






2?0 

220 

80 


8U" 


7 hO 

600 

80 


108 " 


970 

1,050 

106 

In City 






Above Clara 

12« 

HS 

2,050 

1 .U 50 

70 

Above Union 

12' 

tt 

2,950 

1,500 

1+5 

Above Kings highway 

12' 

If 

3,600 

1 , 1+50 

l+o 


11+' 

ft 

U,ooo 

2,200 

55 

Above Florissant 

16' 

1! 

5,l+oo 

3,100 

55 




North 

Harlom 



7 t 


780 

600 

80 


11* 

HS 

1,500 

900 

60 


12' 

tt 

2,200 

1 , 1+50 

65 




Main Harlem Sewer 



25 » 

HS 

8,500 

5,700 

65 


29 ’ 

ft 

9 ,Uoo 

7,700 

80 


TABLE II-l-B 


HARLEM- BADS'! SYSTEMS 
FLOW, CAPACITY, AMD Hi ADEQUACY 
EXISTING TRUNK SEWERS 


Melrose-South Baden 



Size 

«Q« 

Capacity 

Per Cent 
Adequate 

In County 

108 " 

1 ,800 

1,020 

55 


9 ’ HS 

2,100 

750 

. 35 

In City 

10 ' HS 

2,500 

1,050 

4o 


12' " 

3,000 

1 ,U 50 

50 


lip " 

3,600 

2,150 

55 

In County 

(Proposed) 

10 « HS 

Jennings-North Baden 
2,600 

1,050 

40 


11' " 

3,050 

1,450 

50 

In City 


4,300 

1,900 

45 


18 ' HS 

Main Baden Sewer 
8,000 

3,150 

40 


23 ’ " 

8,500 

3,550 

40 


TABLE 1 1 -2 


ESTIMATE 
AND BRANCH 

OF' QUANTITIES FOR 
RELIEF TUNNELS FOR 

PROPOSED RELIE 
HARLEM li BADEN 

F TUNNEL 
WATERSHEDS 


Line 

Length 


Yds. 3 /Ft. 

Yds . 3 

$/YcL 

Cost 



MAIN RELIEF TUNNEL 




25' H.S. 

4,000 

Earth Excavation 35.0 

Reinforced Concrete 5.20 

140,000 

20,800 

$ 5.00 
60.00 

$ 700,000 

1,248,000 

2 li' x 2 l|* 

H.S.T. 

3,550 

Rock Excavation 
Concrete Lining 

18.05 

2.93 

64,076 

10,402 

20.00 

50.00 

1,281,520 

520,100 

19g-' x 19^» 

H.S.T. 

2,150 

Rock Excavation 
Concrete Lining 

15.15 

2.74 

32,572 

5,891 

20.00 

50.00 

651,440 

294,550 

18* x 18' 

H.S.T. 

5,150 

Rock Excavation 
Concrete Lining 

13.10 

2.50 

67,465 

12,875 

20.00 

50.00 

1,349,300 

643,750 

I4g-' x 14|' 

H.S.T. 

3,900 

Rock Excavation 
Concrete Lining 

8.85 

2,04 

34,515 

7,956 

20.00 

50.00 

690,300 

397,800 

14' x 14' 

H.S.T. 

2,800 

Rock Excavation 
Concrete Lining 

8.33 

1.97 

23,324 

5,516 

20.00 

50.00 

466,480 

275,800 

13a - ' x 1SJ» 

H.S.T. 

1,900 

Rock Excavation 
Concrete Lining 

7.83 

1.89 

14,877 

3,591 

20.00 

50.00 

297,540 

179,550 


LATERAL NO. 1 - BRANCH 

RELIEF TUNNEL 

Sub- 

Total. . 

$8,996,130 

10' x 10' 

h • s » r. 

1,900 

Rock Excavation 
Concrete Lining 

4.65 

1.44 

8,835 

2,736 

$20.00 

50.00 

$ 176,700 

136,800 

io-3r' x io3j' 

H.S.T. 

7,600 

Rock Excavation 
Concrete Lining 

5.06 

1.51 

38,456 

11,476 

20.00 

50.00 

769,120 

573,800 


LATERAL NO. 2 - BRANCH RELIEF TUNNEL 

Sub- 

Total. . 

$1,656,420 

8|' x 8g’ 

H.S.T. 

3,700 

Rock Excavation 
Concrete Lining 

3.56 

1.23 

13,172 

4,551 

$20.00 

50.00 

$ 263,440 

227,550 





Sub- 

Total. • 

$ 490,990 




Total , . 




With contingencies, engineering 
administration 

and 

$ 13,500,000 


Section 7 - Storm Drainage of the River Des Peres-Deer Creek Valley 

This is the second subdivision of the St. Louis Country drainage system 
in which the outlet service is through facilities of the City of St 0 Louis. 

On Fig* 1 there has been endorsed a watershed line of this drainage system* 
and also the principal artificial drainage facilities and the natural water 

r 

courses serving as such. In general, the River Des Peres rises near Olive 
Street and Vfarson Roads, and flows eastwardly passing through University- 
City into the City of St. Louis just west of the Delmnr Railroad station. 

It makes a long loop eastward through St. Louis, and at the end of the west- 
ward roach is joined with Deer Crook in the vicinity of Lindonwood. Tho main 
stroam continues to the Mississippi River at tho southern limits of the City 
of St. Louis# 

The City of St. Louis has installed improved storm drainage facilities 
along the routes of the natural wator courses within its area* These consist 
of the largo paved open channel from the Deer Creek-River Des Peres junction 
at Lindenwood to the Mississippi River; a somewhat smaller open channel from 
Lindenwood eastwardly to a point near Kingshighway, and very large closed 
sowors extending from that point to the University City limits. 

University City has constructed an extension of the closed sewers fi’om 
tho city limits to Harvard Avenue, and has now under consideration the instal- 
lation of improvements along the course of tho River Dos Puros out to its 
western limits. 

In tho Deer Crook Valley, no improvements have boon installed along tho 
course of the main crook. Since the construction of the improved facilities 
in St. Louis there has been somo bank and bed erosion along the lower roaches 
of Deor Crook, and the capacity of the original channels has been somewhat 
increased thereby. To a small extent, this will probably reduce tho frequency 

of flooding in the lower aroas between Brentwood, Maplewood and Webster Grove; * 
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One of the Largest tributaries of Deer Creek is Black Creek which 
originates in University City near Delmar Avenue and Price Road, and goes 
through Ladue, Clayton, Richmond Heights, Brentwood, and Maplewood to a 
junction with Deer Creek. The only improvements along this branch are those 
constructed by the City of Richmond Heights. These improvements consist 
of the installation of paved channels along the main Black Creek and two 
of its forks# 

Except for the improvements on Black Creek above mentioned, the trunk 
storm drainage for the whole Door Creek Valley is still furnished by tho 
original natural water courses. With the general urban development in the 
area extending as far out and even beyond Lindbergh Boulevard n floods in 
these creeks have boon increasing in frequency and in damaging intensity* 


i 
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Section 8 - Proposed Plan (Door Creek) 



It is obvious that the provision of improved storm drainage for the 
main Door Croolc and its principal branches must take tho form of enlarge- 
ment and deepening of existing channels, since the cost of enclosing the so 
creeks would be many times the value of benefits that would result there- 
from# Consideration has been givon to two typos of channel improvements: 

(a) relatively largo and wide channels in general without bed or bank pavo- 
mont; and (b) somewhat smaller channels which might be achieved by tho in- 
stallation of relatively smooth pavingo 

Channel paving under type (b) introduces large items of cost, and since 
the land along the creeks is now subject to frequent flooding, and is conse- 
quently not of high value, the reduction in channel width would produce only 
a small offsetting reduction in cost® For the purpose of this study, it lias 
boon assumed the storm drainage improvements would consist of unpaved chan- 
nels with relatively flat side slopes. It is recognized that such channels 
would be subject to considerable erosion in connection with the larger floods 
and would require continuous maintenance. However, it is believed that such 
channels would be the more economical solution, and the first cost of the pro- 
ject more likely to be within the capability of the area to finance# 

There is a second factor which points importantly at the same conclusion. 
This results from tho fact that the smaller paved channels would operate at 
much higher velocities of flow than tho unpaved channels o The affect would 
bo to shorten tho time of concentration of flood waters in tho lower portion 
of the Deer Creek Valley and in the St, Louis facilities. With this shorter 
time of concentration, critical floods would bo related to storms of shorter 
duration and higher intensity, and the general effect of installing such a 
system might well be to create a serious overcharge of the existing facilities 
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within the City of St. Louis. Since the expense of enlarging the City's 
main River Des Peres channel would be very great, this situation should 
certainly be avoided if possible. This phase is discussed in a later section 
of this report* 

Along all of the branches of Doer Creek and along the main valley up to 
about Lindbergh Boulevard, there has been appreciable occupancy of the low- 
lands* Also, those lowlands are crossed by main thoroughfares, the flooding 
of which creates a serious interruption to community activities and, in some 
instances, a possible hazard to life* 

West of Lindbergh Boulevard the lowlands have not been appreciably occu- 
pied, and there .is reason to believe that the existing creeks can be main- 
tained and permitted to flood without a serious economic disadvantage. 

For the purpose of this preliminary report. Deer Creek and its principal 
branches nro assumed to be the continuing storm drainage facilities for the 
valley, and their improvement, including the main creek up as far as Lindbergh 
Boulevard, constitutes the master plan of storm drainage. 

The two major branches of Doer Creole are the Black Crook and the Two- 
Milo Creek. Those tr o included within the plan up to a point whore they drain 
approximately one- square mile. Two additional branches, the Shady Creek, run- 
ning through northern Webster Groves and the Glendale-Rock Hill Branch, ure 
also of sufficient sizo end importance to bo included in the plan. 

The location and typo of improvement for the main Door Croak is shown 
in plan and profile on bigs. II-2 and II-3* As indicated on those shoots, 
the floodway improvement of tho main crooks involves tho cutting off of soma 
of the sharper bonds and tho widoning, and to some oxtont deepening, of tho 
channel to give tho carrying capacity for the ton -year frequency floods. 

Gn tho profile portion of those sheets thore is shown tho hydraulic gradient 
which, in general, would represent the water surface in tho channel during 

11-15 


the passage of the ten-year flood* This gradient, in general, lies slightly 
below the level of the adjacent bottom lands* On this profile is also shown 
the flow line or bottom of the improved channel, and as readily seen this in- 
volves a slightly greater depth than the present creek at some points* The 
shape and width of the proposed improved channels 'are indicated* In determin- 
ing these dimensions the effort was made to ovoid any considerable lowering 
ol the creek bed as it is known that this would be likely to require rock 
excavation at a number of points* Because of the avoidance of increased 
depth, it is necessary to give the new floodway channels considerable width* 
Throughout the greater part of the project, this can be accomplished without 
disturbance of adjacent improvements* 

A roconnaissanoo survey was made of all existing bridges* YJherc those bridges 
arc nearly adequate to carry the design flood efficiently, a water surface 
drop was allowed in the hydraulic gradient to make their uso satisfactory* 

In other coses existing water ways were either so inadequate or the structures 
so antiquated as to require inclusion in the project of a new bridge struc- 
ture as an element thereof* 

Along the lower reaches, primarily below Black Creek, it was found that 
the construction of the wide, unpaved channel would be unfeasible, both be- 
cause of the great width and because of the lov; channel velocities which in- 
volved great head losses at certain of the existing bridges. To this section a 
smaller, paved channel has been provided, and with the higher velocities it is 
iound possible to utilize several bridges which would otherwise have to be re- 
placed* (Soo Fig* II-U for Black Crook suggested improvement.) 

A somewhat similar situation exists on Shady Creek below Gore Avenue, 

where narrower, paved channels appear to be required. 

The engineering investigations resulting in the preliminary design of 
floodway improvements are described in more detail in Appendix "B M . 

In summary the proposed floodway improvement of the Door Crcelc Valley 
involves the following elements: 


1, The acquisition of overflow bottom land along the main crook west of 
Lindbergh Boulevard and their preservation as natural floodways without any 
material enlargement of the waterways, 

2, The construction of improved floodway channels along tho main Door 
Crook from Lindborgh Boulevard to the St, Louis City Limits, a distance of 
about 36,000 feet, 

3, Construction of similar improved channels * along the Black Creek, 
Two-Mile Crock, Shady Croelc and Glendale-Rock Hill Creek for a total length 
6 f about 55,000 feet, 

4, The construction of new bridges whore necessary and the improvement 
of the waterway through other bridges. 

In Table II -3 there is presented the estimated cost of this construction. 
In that table the estimated area of 250 acres of land required for channel 
easements east of Lindbergh Boulevard provides width of the channels them- 
selves and for service roadway. In many sections it may be found desirable 
to acquire also considerable areas of adjacent low-lying lands, the elevation 
of which can be increased considerably by filling with spoil from the chan- 
nels, In some instances these additional lends would be valuable as the 
routes of the parkways and in others could be used for playgrounds. 

An additional acreage of land indicated, as west of Lindbergh Boulevard, 
involves generally the full width of the flood plain. This may bo roquired 
only as an easement to permit some clearing out of brush and control against 
obstructions or the placing of improvements in floodable areas. Except for 
these matters, most of this property could be left available for the use of 
the original owners. 
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TABLE 1 1 -3 


ESTIMATE OP COST 
DEER CREEK 


Unit 



Item of Work 

Quantity 

Unit 

Price 

Amount 

MAIN 

CREEK 





1. 

Channel Excavation, Lindbergh 






Blvd. to River Des Peres 






(36,920 ft.) 

1,132,000 

cu.yd. 

0 

CO 

• 

0 

905,600,00 

2. 

Rock Excavation, Lindbergh 






Blvd. to River Des Peres 






(36,920 ft.) 

20,000 

cu.yd. 

10.00 

200,000.00 

3 . 

Concrete Channel Paving, 






Missouri Pacific Bridge 






(Station 7 l/ 00 ) to River 






Des Peres 

86,000 

sq.yd . 

7.00 

602,000.00 

Uo 

New Bridge, Rock Hill Road 



Lump Sum 

50,000.00 

5 . 

Hew Bridge, North and South 






Road 



Lump Sum 

103,000.00 

6. 

New Bridge (between Laclede 






Station Road and North 






and South Road) 



Lump Sum 

U2,000.00 

7 . 

Concrete Paving under and ad- 






jacent to five bridges 

5,000 

sq.yd « 

10.00 

50,000.00 

BRANCHES 





8. 

Two-Kile Creek 

16,300 

lin.ft. 

9.00 

1146,700.00 

9 . 

Shady Creek (unpaved channel) 

6,300 

lin.ft . 

Iu20 

26,1460.00 

10. 

Shady Creek (paved channel) 

5,700 

lin.ft. 

35.00 

199,500.00 

11* 

Glandule 

2,900 

lin.ft. 

7.00 

20,300.00 

12, 

Black Creek (unpaved channel) 

8,775 

lin.ft. 

1U.00 

122,850,00 

13 . 

Black Creek (paved channel) 

6,680 

lin .ft . 

27.00 

180,360,00 

lU. 

East Fork Branch of Black Creek 14,800 

lin.ft. 

18.00 

86,1400.00 

15 . 

Country Club Branch of Black 






Creek 

3,130 

lin.ft* 

26.00 

81,380.00 

16. 

Bridges 



Lump Sum 

1148,000.00 

17 . 

Concrete Paving under and adja- 





•• 

cent to six bridgos 

3,000 

sq.yd. 

10,00 

50,000.00 

RICH- 

< 

S* 

1 

O 

I 





18. 

East of Lindbergh Blvd. 

250 

acre 

200.00 

50,000.00 

19 . 

West of Lindbergh Blvd. 

300 

acre 

100.00 

30,000.00 





$ 3 , 07 U, 550.00 


With contingencies, engineering, and 



administration ( 20 %) 


e. 

3,700,000,00 


Section 9 " Proposed Plan West Fork of River Dos Peres 


As stated in an ourlior section, the City of St. Louis has enclosed 
this stream in a larger sower up to the University City limits, and the 
City of University City has extended this improvement as far as Harvard 
Avonuo, Along the main stroarn, west of Harvard Avenue and on the north- 
east branch, some channel straightening and paving has boon installed, 

Somo years ago u preliminary plan was worked out for the provision 
of improved channels as far out as the western limits of University City. 

At the present time this matter is being entirely rostudied by the pre- 
sent. Consultants, and construction plans will be available' within the 
next year. In view of this situation, no now preliminary studies have 
been made in connection with tho present report to the Bi-Ctato Agency; 
instead, the earlier studies have been given a quick review and have boon 
embodied in the design tublo included in Appendix "B" . It is probable 
that through most of University City the development of adjacent property 
is so far advanced as to make it infeasible to lay out wide, unpavod storm 
channels. The construction, therefore, will probably involve somov/hat 
narrower channels with concrete paving. For tho purpose of this report u 
rough ostirrnto of cost has been prepared and is shown in Table II— 

West of University City limits the existing crook channels are some- 
what more nearly adequate. As in the case of Door Creek, this proposed 
plan includos the taking of casements along the Creek bottom lands for about 
throe milos west of tho University City limits. In this section there will 
be a moderate cloaring out of brush and sufficient control to provont the 
development of any new restrictions to flow. Tho plan also includes tho 
provisions for channel improvement on certain of the branches as indicated 
on Table II-I 4 , 
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TABLE I I -4 



ESTIMATE OF COST 

West Fork River Des Pe-res Channel 

Improvement 



Item of Work 

Quantity 

Unit 

Unit 

Price 

Amount 

MAIN 

CREEK: 





1. 

Clearing and cleaning out 
channel west of Term. R.R. 

15,000 

lin.ft. 

$ 3. 00 

$ 45,000.00 

2. 

Channel excavation. Harvard 
Ave. to Term. R.R. (17,000*) 

260,000 

cu . yd. 

2.00 

520,000.00 

3. 

Rock Excavation, Harvard 
Ave. to Term# R.R# 

20,000 

cu.yd. 

0.00 

160,000.00 

4. 

Concrete channel paving 

140,000 

sq.yd. 

10.00 

1,400,000,00 

5. 

Bridges 


L»imp 

• Sun' 

250,000.00 

BRANCHES: 





6. 

M.Ee Branch-Term. R.R# 
(partly improved) 

7,500 

lin.ft. 

17.00 

127,500,00 

7. 

N.W# Branch 

5,000 

lin. ft. 

10.00 

50,000.00 

8. 

Olivette Branch-Price Rd. 

6,200 

lin.ft. 

12.50 

77,500.00 

9. 

Bridges and culverts 

• 

Lump Sum 

125,000.00 

RI OiT-OF-WAY: 





10. 


100 

acre 

300.00 

30,000.00 

11. 


200 

acre 

150,00 

1 30,000.00 


$2, 815,000.00 

With contingencies, engineer- 
ing end e. drain istration ( 20 %) $3 *350,000.00 


Sjction 10 - Storm Drainage Improvement in tho Malino Crook Valley 


Tho Malino Crook watershed is shown in outline on Fig, 1 where it will 
be soon as the principal drainage nroa in tho northern part of the county. 

The crook rises in Overland and flows generally eastwnrdly through Ferguson 
to tho Mississippi River, the last downstream half milo crossing through tho 
narrow northern tongue of tho City of St, Louis. 

In this downstream half -milo tho City of St. Louis has constructed a 
largo and much deepened improved floodway channel which, also within tho 
city, is crossed by five bridges. 

Preliminary comparisons wore made of ton-yoar flood flows and the exist- 
ing crook channel capacities vdth a finding that the existing crooks above 
Ferguson, end slightly within that city would bo capable of carrying theso 
flood flows without appreciable channel enlargement, although tho cutting 
of brush and the removal of some obstructions will bo required. Because of 
this situation, tho plan provides for tho taking of easements along the 
creek from tho forks above Natural Bridge Road to about Cuniff Avenue in 
Ferguson, a distunco of 15,000 foot. 

Below that point tho main stream takes on a more alluvial character, 
gradients aro materially flatter and tho existing creek much more crooked. 
This situo.tion requires improved and enlarged channels throughout. On Figs, 
II -5 and II -6 tho location and character of the channel improvements on tho 
main stream aro indicated , It will bo noted from those sheets that tho 
spillway constructed by tho City of St, Louis at the St. Louis limits pro- 
vides a rise in tho creek bod at that point of over ten foot. To secure ade- 
quate capacity this spillway must bo romovod and a considerable amount of 
channel deepening undertaken as far up as about Hall's-Forry Road. Above 
that point the improvement involves generally straightening and enlargement 
but very little deepening. 
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A reconnaissance 


survey of the bridges indicates that the existing 
bridges at Belief ontaine Road and at Hall^-Ferry Road are entirely inade- 
quate in waterway and the plan includes new bridges at both locations* 

It was found that other bridges could be continued in service with provision 
for clearing out, deepening and widening the waterways under them, and in- 
stalling channel paving for some distance in the immediate vicinity. 

In addition to the improvement to the main crook, tho plan provides for 
the improvement of tho Hall's-Ferry (Blackjack) Branch up to Highway 77 
and oi one oi its branches for a short distance. It also includes the 
improvement oi two branchos in Ferguson for a length of something less than 
a mile each. The estimated cost of improvements is shown in Tablo II- 5 . 
Sec tion 11 - Gravois Creek 

As shown on Pig. l.jjjpavois Creek is the southern-most of tho large 
watersheds lying west of the City of St. Louis. The stream enters the 
City of St. Louis at its southern limits about a mile and a half west of 
the i.ilssissippi River. It has its outlet to the Mississippi River through 
the large paved floodway channel which the City has constructed. 

As in the case of the other large watersheds, the normal typo of flood 
flow improvement will consist of wide, straightened and unpaved channels, 
with paved sections introduced only where the aroa is seriously contracted 
or whore their use will avoid expensive bridge reconstruction. 

The proposed improvement is shown in plan and profile on Figs. II“7, 
11-0, and II-9. At its outlet end into tho River Dos Peres channel, the 
existing stream crosses a high rock ledge. This will have to be lowered 
considerably in order to keep the floods off of the flood plain along the 
lower mile of the creek. As shown in Fig. II- 6 , the hydraulic grade will 
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TABLE I I -5 


ESTIMATE OF COST 

Moline Creek Channel Improvement 



Item of Work 

Quantity 

Unit 

Unit 

Price Amount 

KAIL 

CREEK: 




1. 

Clearing and cleaning out 
channel above Cuniff Ave. 

15,000 

lin.ft. 

$ 3.00 $ 45,000.00 

2. 

Channel excavation, Cuniff 
Ave. to City Limits ( 29,000* ) 

900,000 

cu'.yd. 

0.80 720,000.00 

3. 

Rock excavation 

10,000 

cu.yd. 

8.00 80,000.00 

4. 

Now bridges - Belle fontaine 
Road 



Lump Sura 85,000.00 

5. 

New bridges - Hall's Ferry 
Road 



60,000.00 

6. 

Concrete paving under and 
adjacent to 5 bridges 

8,000 

sq.yd. 

10.00 80,000.00 

BRANCHES: 



/ 

7, 

Hall's Ferry Branch, south 
of Highway $77 

17,000 

lin.ft. 

Lump Sum 175,000.00 

8. 

North Branch, Ferguson 

4,000 

lin.ft. 

Lump Sura 20,000.00 

9. 

South Branch, Ferguson 

4,500 

lin. ft. 

Lump Sum 25,000.00 

10. 

Bridges and culverts and 
paving 



Lump Sun 35,000.00 

RIGHT OF WAY: 




11. 


200 

acre 

200.00 40,000.00 





$1,365,000.00 


With contingencies, engineering 
end administration (20%) 


$1,575,000.00 


still have fib out a seven-foot drop in the downstream thousand foot. Upstream 
1 rom this section, however, rolativoly little crook doopening is required j, , 
tho only important section being in tho vicinity of and east of Union Road, 
und elsewhere there is generally ample width for adequately wide channels. 

principal example of contracted area is that through the upper portion of 
the Portland Cement Plant west of Union Road, and hero for a short section u 
narrow and deeper channel with paved sides is introduced, 

Gravois Creek proper has its upstream beginning point at tho forks im- 
mediately above Highway 66, At thoso forks the long branch is that oxtending 
from tho north through the Yi'estb or ought Country Club, and then west out of 
Kirkwood, As shown in the design table in Appendix B, Table II-B-U# the 
flow through this northward branch has been used to determine the critical 
time of concentration along the main creek. Also, a portion of the channel 
along this branch up to tho Missouri Pacific Railroad at about station 52 I 4 
is included in tho main project, and is covered in the primary estimate of 
cost. The west fork above Highway 66, coming down out of the central Kirkwood 
business district, is listed as one of tho main branches included in the 
project, and appears in the- estimate as such, 

Tho stream is crossed by a number of highway and railroad bridges, the 
pro son b waterways of which vary from entirely adequate to entirely inadequate. 
Who re the waterways are nearly adequato, it has boon found possible to uti- 
lize the existing bridges by adjusting the hydraulic grades to permit some 
head loss i.t those- pointso Those are indicated from inspection of the 
hydraulic grades on the profile sheets. Other bridges are listod in tho 
estimate table for completely new structures. Two of tho older existing 
bridges can apparently be abandoned; that at tho Old Tesson Ferry Road where 
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services are available separately to each side of the stream, and that at 
the upper Green Park Hoad, where it is proposed that the project include a 
new access road to Union Road along the south side of the project. 

Included in the main project are five of the branch creeks as listed 
in the estimate table# The longest of these is the Kirkwood Branch, or 
west fork, above Highway 66 from the Frisco Railroad crossing down to the 
junction# Ihe five branches selected for inclusion are extended upstream 
to a point where their drainage areas aro from 600 to 800 acros# The total 
length of the branches is approximately 3^,000 feet; the length along the 
main stream, including tho north part above referred to, is approximately 
52,000 foot, tho whole involving floodway improvement Having a length of 
about 16 miles# An approximate estimate of cost of the project is shown 
in Table II *6 


) 
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TABLE I I -6 


ESTIMATE OF COST 

GRAVOIS CREEK CHANNEL I MPROVEiffiNT 


Unit 

Item of Work Quantity Unit Price Amount 

FAIN CREEK 

!• Channel Excavation, Missouri 


Pacific RR to River Dos 


Peres ( 52,/.+00 ft.) 

1,770,000 

cu.yd. 

$ 0.80 Sl,Ul6,000.00 

2 . Rock Excavation 

36,000 

cu.yd. 

8.00 

286 , 000.00 

Cone re to Channel Paving 





(1,300 ft.) 

U,ooo 

sq.yd. 

7.00 

28 , 000.00 

!+• Now Bridge - Lower Groen 





Park Road 



Lump Sum 

25,000.00 

5 . Now Bridge - Union Road 



Lump Sum 

71,500.00 

6. Noxv Bridge - Grant Farm, 





Private 



Lump Sum 

lU, 500.00 

7 . Now Bridge - Pardco Road 



Lump Sum 

35,000.00 

8« Now Bridge - Private Road 



Lump Sum 

15,500.00 

9 » Additional Waterway - 





Missouri Pacific RR 



Lump Sum 

51,000,00 

10 , Now Bridge - Big Bond Road 



Lump Sum 

21,000.00 

11 . Now Doublo Box Culvert, 





Frisco RR 



Lump Sum 

100,000.00 

12 , Additional Bridgo Adjustment, 





To s son Ferry & Bayless 



Lump Sum 

14.5,000,00 

13 , Concrete Paving under and ad- 





jacent to six bridges 

15,000 

sq.yd. 

8.00 

120,000,00 

BRANCHES 





1 . Kirkwood 

9,500 

ft. 

7.00 

66,500.00 

2 , Buckley Road 

U,ooo 

ft. 

5.00 

20,000.00 

3 * Sappington 

7,500 

ft. 

6,00 

145,000.00 

Mulberry Creek 

6,500 

ft. 

6.00 

39,000.00 

5 • Af ton 

5,000 

ft. 

6.00 

30,000.00 

6, Hew and Adjustments to 





Existing Bridges 



Lump Sum 

90,000.00 

7 , Concrete Paving undor and ad- 





jacent to six bridges 

7,000 

sq.yd. 

8.00 

56,000.00 

RIGHT-OF-WAY 





1 . Main Creek 

200 

acre 

200.00 

140,000.00 

2 . Branches 

100 

acre 

200.00 

20,000.00 




12,635,000.00 

With contingencies f engineering 


and administration ( 20 %) 

$3,162,000.00 


Section 12 - Coldv/ater Creek 


In order to present a complete approximate total of cost for the ultimate 
storm water improvements necessary in the St. Louis metropolitan area in Kis- 
souri, we have also briefly analyzed the present conditions in the Coldwater 
Creek watershed. Over 20 years ago a Coldwater Drainage District was incor- 
porated, and at present the trustees for this district are the three members 
of the St. Louis County Court. The necessary right-of-way for a straightened 
channel was obtained, and some actual construction consisting of eliminating 
bad bends in the natural creek, was carried out. The detailed construction 
plans for the work performed by this drainage district are not available as 
the files of the CQunty Court contain only a general assessment mop. The en- 
gineer who prepared the plans and supervised this construction is now deceased, 
and efforts to locate the detailed construction plans have failod* 

ii'O rapidly increasing development with small homes on small city lots, 
which has occurred on the upper reaches of Coldwater Creek southwardly from 
Natural Bridge Road, has tremendously increased the storm water runoff. The 
present enclosure in Lambert-St. Louis Municipal Airport is inadequate for 
floods of relatively low' frequen cies. Continued development of the area up- 
stream from the airport will further aggravate the inadequacy of the present 
closed section through the airport, and will make necessary, in the not too 
distant future, the supplementing of these facilities in order to prevent rel- 
atively frequent closing of the airport due to flooding. Below the airport 
the present culvert under the Vvabash Railroad creates a serious restriction 
and must be relieved. 

Downstream from the -Wabash Railroad, the present channel will require 
some deepening and materiel widening in order to be adequate for the flood 
flows from a 10-yoar frequency rainfall. Such additional channel capacity 
will bo required to at least the vicinity of the City of Florissant. Below 
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Florissant it is estimated that the improvements vail be sparse, and that some 
flooding of the valley proper could occur without serious damage. 

On the assumption that the extreme upper reaches to tho south of St. 
Charles Hock Road, up to tho point where a 60-inch circular sewer will be re- 
quired to be enclosed, and on the basis of a paved channel because of restrict- 
ed width due to the encroachment of developed property between St, Charlos 
Rock Road and a point approximately half-way to Natural Bridge Road, and im- 
proved unpaved channel to the airport with a relief closed sewer consisting of 
a triple box through the airport and under the Wabash Railroad, and widened, 
deepened nnd improved channel between the Wabash R.R. and Florissant Avenue, it 
is estimated that the total construction cost will amount to approximately 5 
million dollars. Of this sum, tho work within the airport is estimated to cost 
approximately 3 million dollars. The present assessed valuation of Coldwoter 
Crec-k is approximately 50 million dollars. 

Section 13 - Wntki ns Creek 

An analysis of the present capacities of the natural Watkins Creek chan- 
nel, as well as the principal highway and railroad crossings, indicates that 
no improvements will be necessary in this watershed provided encroachment on 
tho channel is not permitted. Maintenance of the present channel, free from 
obstructions end clear of brush nnd growth, vail produce a channel adequate for 
the estimated storm water runoff from this watershed. 
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APPENDIX 1 1 -A 


DETAILED ANALYSIS OF RELIEF SEWERS FOR THE HARLEM AND BADEN SYSTEMS 


APPENDIX II -A 


DETAILED ANALYSIS OF RELIEF SEWERS 
FOR THE HARLEM AND BADEN SYSTEMS 

For the purpose of this analysis, the trunk sewers of these tv/o systems 
have been shown in somewhat greater detail on Figs* II-A-l and II-A-2* On 
these diagrams, the trunk sewers are also shown in profile, and hydraulic 
grades have been drawn on which would seem to be representative of satis- 
factory operating conditions* The capacity of each section of each of the 
trunk sewers has been determined on the basis of the sizes indicated and 
of these hydraulic grades* 

Analysis of the sower system has been carried out by an application 
of the Rational Method using the runoff rates (P.I.) developed by the City 
of St. Louis for SO^-year frequency storms* The particular rates selected 
ara based on an understanding that, within the City of St* Louis, the develop- 
ment of the area has produced a surface condition of about 50 per cent im- 
pervious* In the adjacent St* Louis County aroas,. a corresponding figure of 
I4.O per cent would soem to be a satisfactory average* However, in the extreme 
western portion of the Baden watersheds, that is,, generally west of Lucas and 
Hunt Road, a lighter type development was assumed having a percentage of 
imperviousness of 30* For tho parks and cemeteries, the percentage of iinper- 
viousnoss is taken at 10* 

I^or each of the trunk sowers, an analytical table has boon prepared, 
the first of these being Sable IT-A-1 covering tho liar i a Creek and South Harlem 
Systems. An examination of this table will show that the time of concent ra- 
tion has been carried forward from section to section based on longths of 
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sowers upstream and the calculated velocities through them. For each sec- 
tion having the particular time of concentration, the corresponding P.I. 
value for the 20-year storm is listed, and the calculated flow is the pro- 
duct of the tributary acreage and the P.I. value. The lust column of the 
table shows the excoss of calculated flow over the capacity of the existing 
sewer, jl similar analysis of the existing Worth Harlem sower is presented in 
Table II-A-2, and for the lower section of the Harlem Crook system in Table 
II-A-3. The data for the North and South Baden Systoms tire shown in 
Tables II-A-4 and II-A-5, respectively. 

Subsequent to the design of the trunk relief sowers , Tables II-.-6 andll-A- 7 
wore prepared as a check on the propriety of the relief design. Those tables 
show the corresponding flow in the trunk sewers after relief comparable to 
the capacity of the sewers and indicate a satisfactory balance of quantities. 

Table II-A-8 is tho design tublo for the trunk relief sewer itself. It 
has boon prepared by a similar application of tho Rational foathod, oarrying 
forward, tho calculated time of concentration from tho sowers which are cut 
to and through the trunk sewers themselves » 

Comparing Table II-A-7, that is, the North Baden sower after relief, and 
Table II-A-8, tho relief sower itself, it will bo soon that tho relief provides 
for the splitting out of part of the flow of the North Baden sower at 
Kingshighway NW and North Point Avenue, In order to reconcile the two tables, 
this diverted flow has boon translated into fictitious values of proportion- 
ate acreage. This is necessary since tho time of concentration at the North 
Baden sower after relief and the time of concentration in the relief sewer 
at tho diversion point are different* 
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TABLE II-A-5 (coat'd) 


TABLE II-A-G 


SOUTH HARLEM AFTER RELIEF 

Proposed Relief assumes intercepting flow from existing 12' 
H.S. above Belt, existing sewer above this point for max* 


flows would run 
lief. 

under some 

head. 

which may 

require 

local re 

I — 

Line 

Cap, 

c • L , s • 

t 

min. 

T 

min. 

Vel. 
f*» s* 

Area 

Acres 

P.I. 

Q 

c. f » s • 

12 1 H.S, above 
Union to Belt 

1 , 300 


18.0 

10 

70 

2.73 

191 

12 1 above Kings- 
higtovay 

1,450 

2.7 

20.7 

15.5 

358 

2.67 

955 

14 ! above Marcus 

2,200 

2.9 

23.6 

17,0 

569 

2.6 

1,480 

16 1 above Jet. 

3,100 

5.8 

29.4 

19.0 

1,241 

2.47 

3,060 


NORTH HARLEM AFTER RELIEF 

Divert flow from 54" at Terminal R. R. - 52 Acres 

Divert flow from 51" at Bircher - 87 Acres 

Divert flow from 5g-' at Bircher -155 A.cres 

Existing Sewer above point of interception overcharged may require lateral 

re lief. 


7' & 7-J : » Sewer 

600 

3.7 

10.0 

13.7 

10 

48 

2.8 

134 

10’ H.S. 

880 

4.2 

17.9 

14 

286 

2,73 

784 

12' H.S. 

1,450 

5.0 

22.9 

16.0 

50(10$ 1.84 1,582 (May 
571(50$ 2.62 require laV 
eral relief to Jet.) 


HARLEM 

PUBLIC BELOW JCT. 

AFTER RELIEF 



To lower end 
of 25' H.S. 

5,690 

2.6 

29.4 

32.0 

17.4 

396(10$ 

2,048(50$ 

1.75 

2,42 

5,640 

Lower end of 
27* H.S. 

6,450 

1.4 

33.4 

18.0 

396(10$ 

2,048(50$ 


5,640 

Lower end of 
29' H.S. 

7,730 

1.5 

34.9 

18.7 

519(10$ 

2,458(50$ 

1.72 

2.38 

6,740 


TABLE II-A-7 


BADEN SEWERS AFTER RELIEF 

Proposed relief consists of intercepting entire flow at Raven- 
wood Ave* in Melrose Sewer District from area west, and again 
intercepting remaining flow at Kingshighway N # Y\. at Sherry Ave* 
from existing 10 1 H.S* of South Baden; then intercepting entire 
flow from 10* H*S* opposite Strathmore PI**, and again inter- 
cepting a portion of the flow from existing 14 ! H*S* of North 
Baden at Kingshighway N.Y'/. 
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10 8 M Sewer 





200 ( 40$ 

5.14 


Lower End of 
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End 10' K.S. 
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AL^NG WATER COURSES IN ST. LOUIS COUNTY 


APPENDIX II -B 


METHOD OF DETERMINING DIMM SI OHS OF FLOODWAY CHANNELS 
ALONG WATER COURSES IN ST. LOUIS COUN TY 

For this purpose there are available the excellent topographic maps of 
the inner section of St* Louis County and of the City of St# Louis# From 
these maps drainage areas were determined, beginning at the head water s of 
each of the principal streams* These areas were accumulated downstream, 
resulting in a tabulation showing a drainage area tributary at the junction 
point of each branch# 

For the purpose of computation, each main water course was then divided 
into sections so that the tributary area within oach section could not vary 
greatly# 

Using the same maps, alignment of improved channels were worked out and 
profiles were plotted of the ground surface along the alignment# Those pro- 
file's display the elevation of the creek bod and of the bottom land along 
proposed cutoff channels# 

From the same maps a more detailed study was made of the elevation of 
those bottom lands end points wore placed along the profile representative 
of such elevations# 

There was then drawn on the profile a proposed hydraulic grado for the 
improved channel, placed at an elevation slightly lower than that of tho 
adjacent bottom lands# In the preparation of preliminary plans, this hydrau- 
lic gradient was utilized as tho upper limit of acceptable water surface dur- 
ing the passugo of tho ten-year flood# 
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Thera were also available land use maps and zoning maps for St* Louis 
County and with these supplemented by field reconnaissance a decision was 
made as to probable future land use and the related percentage of imporvious 
surface that should be anticipated in each subsection of each watershed* 
Percentages of impervious area vary from loss than 20 per cent to values ap- 
proaching 50 per cent for the more closely developed sections adjacent to 
the City of St. Louis* 

The estimated percentages of impervious surface wore weighted, in terms 
of areas represented, and weighted values of imporviousnoss wore carried f 01 — 
ward in the design tables* 

On the basis of judgment with regard to the economics of storm drainage 
of this class, the Consultants concluded that protection from flooding, under 
the flood oxpoctcd to be equalled or oxceoded once in ton years, represented 
a reasonable economy limit of justifiable improvement. Consequently at the 
lower end of each reach there has boon assigned a unit runoff rato in second 
feet per aero (pi) representative of the rato of runoff per acre J-or a ton- 
year storm having the duration shown in the column headod "T” (Total Time to 
Lowe r End ) • 

For moro detailed understanding of the ensuing procoduro, reference is 
made to Table II-B-3 for the Malino Creek storm wator channel improvements 
In this tablo the lengths of various roaches beginning at the watershed are 
indicated in the first column and in the second column the tributary area 
a.t the .lower end of each roach. Thu third column represents the rate of 
wator surface gradient anticipated under ton-year flood conditions. For the 
first five reaches these gradients wore taken from a study of the rate of 
fall along the bottom lands adjacent to the crook j for tho remaining reaches 
they arc the hydraulic gradients shown on the profiles, Figs. II -4 and II-5» 


B-2 


In the colurnn n t n arc shown the calculated time of flow for each roach, 
and in tho column fl T s1 accumulated time of flow from tho watershed to tho 
lower ond of each roach. This column was built up by assuming a system of 
storm sewers in Overland with a flow time of ten minutes on tho surface to 
tho initial storm inlet, and tho velocity of 15 fps through tho enclosed 
sowers for tho first 15,000 foot. For the remaining roaches tho tine is 
that determined for tho particular lengths and tho calculated velocities in 
the natural or improved channels as the latter came to bo designed* 

In tho 7th column is the weighted average of impervious surface for the 
whole aroa above and including the particular reach. The colurnn headed pi is 
the estimated runoff per aero for the ton -year storm of tho duration shown 
in column n T w for areas having tho indicated percentage impervious surf ace * 

Tho calculated flood flow u Q ,f is tho product of the drainage area and tho 
unit runoff rate. 

For each roach an improved channel was designed, based upon tho indicated 
hydraulic gradient and on tho general policy of deepening tho creek as little 
as possible. In all cases tho proposed channel involved trapezoidal sections 
having side slopes of 1 on 2. Tho dimensions of tho sections as actually 
designed are shown on tho plan and profile sheets. 

With tho sections so designed cross-sections we ro prepared from tho 
topographic map at frequent intervals and tho amount of excavation was com- 
puted# a reconnaissance survey was made of each crock to determine visible 
rook outcrops and a moderate allowance has been introduced in the estimate 
for a small depth of rock excavation over a limited length# 

While not shown in tho design table for Malino Crook, a more detailed 
study was made of the carrying capacity of the present improved channel with- 
in the city. It was found that this channel was ample in size but that cer- 
tain of tho bridges required large hydraulic head allowances to make thorn 
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in tho column "t" arc shown tho calculated timo of flow for each roach, 
and in tho column "T" accumulated timo of flow from tho watorshod to tho 
lower end of each roach. This column was built up by assuming a system of 
storm sowors in Overland with a flow timo of ten minutes on tho surface to 
tho initial storm inlot, and tho velocity of 15 fps through tho enclosed 
sowors for tho first 15,000 foot. For the remaining roaches tho tiwo is 
that determined for tho particular lengths and tho calculatod volocitios in 
tho natural or improved channels as tho 'latter came to bo designed* 

In tho 7th column is tho weighted average of impervious surlaco for the 
wholo area above and including tho particular reach. Tho column headed pi is 
tho estimated runoff per aero for the ten-year storm of tho duration shown 
in column "T" for areas having tho indicated percentage impervious suriace, 

Tho calculatod flood flow "Q" is tho product of tho drainage area and tho 
’unit runoff rate* 

For each roach an improved channel was designed, based upon tho indicated 
hydraulic gradient and on tho general policy of deepening tho crook as little 
as possible. In all cases the proposed channel involved trapezoidal sections 
having sido slopes of 1 on 2. Tho dimensions of the. sections us actually 

designed are shown on tho plan and profile shoots® 

With tho sections so designed cross-sections were prepared from tho 
topographic map at frequent intervals and the amount of excavation was com- 
puted* A reconnaissance survey was made of each crook bo determine visible 
rook outcrops and a mo dor a to allowance has been introduced in tho estimate 
for a small depth of rock oxcavation over a limited length. 

While not shown in tho design table for Malino Crook, a more detailed 
study was made of tho carrying capacity of the present improved channel with- 
in the city. It was found that this channel was ample in size but that cer- 
tain of tho bridges required largo hydraulic head allowances to make thorn 
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adequate. These drops in hydraulic gradient through bridges have been 
endorsed on profile and Fig. II-5. It is found that oven with these head 
losses the hydraulic grade at tho city limits is sufficiently low to permit 

the design of adequate flood channels upstream. 

Mali no Crook improvements will make utilization oi tho hnli-milo oi 
improved channel within the St. Louis city limits. A similar situation 

exists with rospoct to Grnvois Crook. 

However, proposed improvements to Deer Creek and from tho West Fork 
of tho River Dos Peres will discharge into the very largo storm water struc- 
tures of the City of St. Louis, and they are do pond out on thuso structures 
for tho long outlet service to the Mississippi River. 

To tost tho offoct of these improvements of tho Rivor Dos Peros struc- 
tures in tho City of St. Louis, tho computation tablo for tho Vie s t tork of 
tho River Dos Poros, Table II-B- 2 , was continued through tho City of St, Louis 
to tho Mississippi Rivor. Tho last four ontrios in this tablo give a pro- 
lirainary estimate of the probable flood flow through those structures, for 
a ton-year storm, with tho proposed improvements in St. Louis County in ser- 
vice . It will bo noted that while tho onclosed sowars of tho City of St. Louis 
apparently have capacity for such a ten-year flood, the succeeding downstream 
open channels would be slightly overcharged up to as much ns 12 por cent. 

This indicates that tho combination of the development of donsor land usage 
in tho county area, plus provision for improved flow channels, as herein pro- 
posed, will result in certain of tho city* s structures being not quite ade- 
quate to carry tho ten-yoar storm. Tho original design of those city struc- 
tures was on tho expectancy they would bo adoquato for a storm of ns much as 

Tho fact must bo faced that, aftor improved flood ways 


fiftoon-yenr frequency. 


have been constructed in St. Louis County, some enlargement of the city’s 
facilities by as much as 20 per cent may be required. This matter needs 
further and more careful study and it is quite possible that some such 
enlargement need be included in the overall drainage program. 
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TABLE II - B-2 

FLOOD FLOW - RIVER DES PERES 
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APPENDIX II -C 


LEGAL QUESTIONS AND MR. CARL TRAUERNI CUT 1 S OPINION THEREON 




HORNER & SHI RUN 
Consulting Engineers 
Shell Building 
St. Louis 5, Mo. 


June 29, 1950 


Mr. Carl Trauernicht, Attorney 

408 Pine Street 

St. Louis 2, Missouri 

Dear Mr. Trauernicht: 

General Sverdrun, Chairman of the Bi-State Development Agency, has instructed 
us to take up all legal questions with your office which may arise in connection 
with the sewer survey vie are now engaged in for the Bi-State Agency in the 1 y 
of St. Louis and St. Louis County areas. V-'e realize that the present Acts of 
the State Legislatures of Missouri and Illinois creating the. Bi-State Agency 
limits the function of this agency to planning and establishing policy for 
sewer and drainage projects. Until this law is modified, the Bi-State Agency 
of course cannot undertake the financing or construction. of any sewer projects. 
The questions we wish to propound therefore do not pertain to the financing of 
sewer projects by the Bi-State Agency, but to financing undertaking of construc- 
tion of these projects by existing agencies such as the administrative agency 
of St. Louis County as revised by the now St. Louis County Charter, vve would 
theroforo appreciate if you would furnish us an opinion on tho following items: 

1. Can the new administrative agoncy of St. Louis County, under the now . 
charter, create special assessment or special tax districts for the construction 
of sanitary sewers? 

2. Can the same agency in St. Louis County, under the new charter, also 
create soecial assessment or special tax districts for the construction of 
storm sewers and assess the cost in the form of tax bills against tho benefit- 
tod property resulting from such improvements? 

3. Does the new charter permit the administrative body of St. Louis County 
to plan and construct seivage treatment plants, and pay for such construction 

by the issuenco of special tax bills levied against properties which will be 
served by such treatment plants? 

4. Does tho new r County charter permit the submission of a general . obliga- 
tion bond issue to the voters of the entire County, including present incorpor- 
ated municipalities and sewer districts for the construction of sanitary and 
storm water sewers? If the County has such authority, is the amount of the 
bond issue for sewer purposes limited to a maximum of 5% or to a maximum of 
10% of the total assessed valuation at the time of the submission of the bond 
issue to the voters of the County? 

5. Can tho County use such bond fbnds, if voted, to defray part of the cost 
of a joint relief sewer constructed in the City of St. Louis which serves both 
the County and the City? 


# 2 

Mr* Carl Trauernicht, Attorney 
6-29-50 


6. Can the County administrative agency undertake the establishment of 
drainage districts limited to the watershed area to provide facilities for 
storm rater runoff, with the cost of such facilities to be paid for ^° n ^ nds 
obtained through sale of bonds authorized by the property ovnersm thin the 
watershed only? Is this procedure possible only under present State dra >g 
laws, which requires the institution of such proceedings by petition from the 
property owners and the establishment of a drainage district by the Circuit 
Court, with benefit assessments determined by special commissioners appointed 
by the Court to appraise such benefits; or does the County administrative body 
have the authority at present to lay out drainage districts and to submit the 
authorization of funds in the form of a bond issue to only the residents an 
property owners within such watershed, and to levy annual taxes agams e 
property for the carrying charges covering interest, sinking fund, and mam e- 

nance? 

7. Has the County tho authority under the provisions of the new charter not 
only to establish sevrcr districts and construct sower facilities, both sanitary 
and storm, as well ns treatment plants, but has the County also the authority 
to levy annual taxes for maintenance of facilities? 

8. Can the sewer districts now incorporated undor the present State low 
contract with another agency for annual service charges for fa 

them? This question is presented to cover the possibility . of tho construction 
of a trunkline sanitary sewer which would serve areas now incorporated in o 
sewer districts or into municipalities, such construction to be carried ou y 
the County administrative board or by the Bi-State Agency, if its presen ^ 
is amended, and the financing of this construction made possible through f n s 
contracted for with existing agencies on the basis of annual payments for ser- 
vice rendered by the now facilities? We understand that the Districts under 
the present law can arrange for purchase of existing facilities, but can they 
arrange for continuous annual payments for use of services constructed oy 
others? If contracts for such annual payments are valid, it may bo possible 
to finance the construction of trunkline facilities by an agency such as t e 
Bi-Stato Agency, if its laws are changed, by the issuance of revenue on s* 
the revenue to be received from the existing agencies on tho basis of contracts 
specifying annual service charges# 

9, Can a metropolitan sewer district be organized under the present laws 
to include the City of St. Louis and tho urban area of St. Louis County, where 
such areas are in the seme watershed and tributary to the St. Louis sewers. 

With the creation of such a body, the financing of the various sowers - storm 
and sanitary or combined - could be carried out with the funds raised by ad- 
valorem tax bond issues, by special tax bills, or by sewe r revenue on s, * 
the State Legislature authorizes such revenue bonds. We understand at present 
that there is no law permitting revenue bonds for sewer projec s. s ns cor- 
rect? 

X w iH appreciate discussing these matters with you personally at your earliest 
convenience. 

Very truly yours, 

/s/ H. Shifrin 


HS:ab 


H. Shifrin 


I'.iossrs* Horner & Shifrin 


- Pc. go tv:o - 


October 10, 19 50 


the fora of tax bills against the benefitted property ro 
suiting from such improvement s? n 


The powers granted, ns discussed in paragraph 1 cbovc, arc not limited to 
sanitary sowers, end storm sewers, likewise necessary for public health, woul 
be included in the powers granted to provide^ for the creation of districts for 
"se^vers, sewage disposal facilities ****". 


Subject to the seme limitations, and in the same manner expressed above as 
to sanitary sewers, storm sower districts can be created. 


3. "Does the new charter permit the administrative body of St. 
Louis County to plan end construct sewage treatment plants, 
and pay for such construction by tho issuance of special tax 
bills levied against properties which will be served by such 
treatment plants?" 


The charter provision expressly grants power to provide for the creation of 
"Sewage disposal facilities". 

A sewage treatment plant is a form of a sewage disposal facility and a dis- 
trict maybe created for such purpose subject to the same limitation and in tie 
same manner as stated abovo in paragraph 1. 


4. "Does the now County charter permit tho submission of a gen- 
eral obligation bend issue to tho voters of the entire County, 
including present incorporated municipalities and sewer dis- 
tricts for the construction of sanitary and storm water sewers? 
If the County has such authority, is the amount of tho bond is- 
sue for sewer purposes limited to a maximum. of 5 % or to a maxi- 
mum of 10 % of the total assessed valuation at the time of^the 
submission of the bond isaio to the voters of the County? 


Tho charter provisions mako no reference to and grants no power to issue 
general obligation bonds for the entire County. The power to provido for the 
creation of sewer districts is limited by the charter to unincorporated areas 


The charter does provide (Article 1, Section 2) that the County shell have 
all tho powers now or hereafter vested by the Constitution and lows of the State 
in County Court s# 


There is no present power in County Courts to issue general obligation bonds 
of the whole County' for sewers. If such power should be granted by tho legis- 
lature to all counties of the first class, the power would then exist but not 
until then. Such o law would not violate any constitutional provision. Arti- 
cle VI, Section 8 of the Constitution of 1945, providing for the clnssiiica ion 
of counties, states: "A law applicable to any county shall apply to aU coun- 

ties in the class to which such county belongs# 

Tho second part of your question is answered by saying that if ana when the 
power is granted to counties of the first class to issue general obligation 
bonds of the county for sewer purposes, die provisions of Article VI, Section 
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26(b) of the Constitution of 1945 permitting any county by a two thirds vote to 
b!ioL indebted iinn amount not to exceed 6% of the value of taxable tangible 
proportyand Section 26(c) permitting ony county to incur on indobt- 

edness of not to exceed 6% of the value of such property, would npp j. 


5. "Can the County use such bond funds, if voted, to defray par 
of the cost of a joint relief sower constructed in the City 
of St. Louis which serves both the County and the City. 


The Constitution of 1945, Article VI, Section 16, provides 

"Any municipality or political subdivision of this State may contract 
and cooperate with other municipalities or political subdivisions 
thereof, or with other states or their municipalities o* political 
subdivision, or with the United States, for the planning, develop- 
ment, construction, acquisition or operation of any public inprovenen 
or facility* or for o common service, in the manner provxdod by log* 


If and when the legislature provides the manner of such cooperation and if 
and when the legislature permits the issuance of bonds by the County for sewer 
purposes, a joint relief sewer with the City of St. Louis may be undertaken. 


6. "Can the County administrative agency undertake the establish- 
ment of drainage districts limited to the watershed area to 
provide facilities for storm water runoff, with the cost of 
such facilities to be paid for from funds obtained through 
sale of bonds authorized by the property owners vdthin the 
watershed only? Is this procedure possible only under present 
State drainage laws, which requires the institution of such 
proceedings bv petition from the property owners and the 
establishment' of a drainage district by the Circuit Court, 
vrith benefit assessments determined by special commis si oners 
appointed by the Court to appraise such benefits; or does 
the County administrative body have the authority at present 
to lay out drainage districts and to submit the authoriza- 
tion of funds in the form of a bond issue to only the resi- 
dents and property owners vdthin such watershed, and to levy 
annual taxes against the property for the carrying charges 
covering interest, sinking fund, and. maintenance? 


Under the charter provisions the County administrative body is not Permitted 
to lav out any districts which would include incorporated areas. The present 
state" drainage laws, in the absence of new enabling legislation applying to 
all first class counties, are the only authority for laying out such districts 
which would include incorporated areas. 


7. "Has the County the authority under the provisions of the 
new r charter not only to establish sewer districts and con- 
struct sewer facilities, both sanitary and storm, as well 
as treatment plants, but has the County also the authority 
to levy annual taxes for maintenance of facilities? 


Messrs. Horner & Shifrin 


- Pare four - 


October 10, 1S50 


The Charter gives no express authority for maintenance of sewor facilities. 
Section 21 provides only fcr the creation of districts and to pay for the facil- 
ities by special assessments or general taxes. It is scarcely conceivable that 
a court would invalidate a provision in the Code for the upkeep and cost of us- 
ing such facility. The Codo adopted by the County Council should be specific 
in providing for such maintenance. 

8. 9 * 11 Can the sewer districts now incorporated under the present 
State law contract with another agency for annual service 
charges for facilities used by them? This question is 
presented to cover the possibility of the construction of a 
trunkline sanitary sewer which would servo areas now incor- 
porated into sewor districts or into municipalities, such 
construction to be carried out by the County administrative 
board or by the 3i-State Agency, if its present law is 
amended, and the financing of this construction made possible 
through funds contracted for with existing agencies on the 
basis of annual payments for service rendored by tho new 
facilities? Vfo understand that the Districts under the 
present lav; can arrange for purchase of existing facilities, 
but can they arrange for continuous annual payments for 

use of services constructed by others? If contracts for 
such annual payments are valid, it may bo possible to 
finance the construction of trunkline facilities by on 
agency such as the Bi-State Agency, if its laws are changed, 
by the issuance of revenue bonds, the revenue to be re- 
ceived from the existing agencies on the basis of contracts 
specifying annual service charges# 11 

This question is in several parts: First, under the present sewer lav/ in 

St. Louis County (Sec. 17 Laws, Special Session, 1933-34) the existing sewer 
districts are expressly given the power to contract with o th e r di s t r i ct s or 
municipalities "for the construction, u so or maintenance 1 * of common sewers or 
disposal plants.. Second, neither the County Council nor the Bi-State Agency 
are "municipalities or other districts" and, under the present law* there could 
be no contract made for use of sewers between them and the present district. 

The present sewer lav; would have to be amended to permit such contracts. Third, 
under the present laws the County Council has no authority to provide for a 
sewor district which could issue bonds predicated upon a pledge of revenues 
received for the use of the sewers. In fact, no authority now exists in Mis- 
souri to issue sewer revenue bonds. Such authority could be supplied by new 
legislation on the part of the General Assembly. Fourth, the same statements 
as to the authority of the County Council apply under present laws to the Bi- 
Stcte Agency. 

9. "Can a metropolitan sewer district be organized under the 

present laws to include tho City of St. Louis and the urban 
area of St. Louis County, vhere such areas are in the same 

watershed and tributary to the St.. Louis sewers. With the 
creation of such n body, the financing of tho various sewers - 
storm and sanitary or combined - could be carried out v/ith 
the funds raised by advclorem tax bond issues, by special 
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tax bills, or by sewer revenue bonds, if the State Legislature 
authorizes such revenue bonds* Vfo understand at present 
that there i s no law permitting revenue bonds for sev;or 
projects*. Is this correct?” 

It is correct that there is not at present any lav/ in this State which 
authorizes the issuance of sewor revenue bonds® 

Under present lav/s there is no authority for the organization of r sewer 
district to include the City of St* Louis and ports of St. Louis County, except 
Article G, Chapter 79, R. S. Mo®, 1939, which on its face purports to provide 
for just that thing® However, that low contains the provision that bonds may 
be issued payable out of an ad valorem tax levied on real estate alone ® This 
would not be a special assessment against the real estate, but v:ould be a gen- 
eral ad valorem tax, levied only on real estate, whereas the Constitution, Ar- 
ticle VI, Section 26(f) provides that before incurring any indebtedness every 
county, city, etc®, shall provide for the collection of an annual tax on all 
taxable tangible property® 

The law is cumbersome at best and in view of the constitutional provisions 
referred to, is of doubtful validity* Any action taken under it would require 
judicial sanction before it could be accepted in confidence® 

A new legislative act could doubtless be framed which could provide for a 
metropolitan sewer district, the cost of which -would be paid by on ad valorem 
tax on all tangible property within the district, and which would provide for 
the issuance of general obligation bonds of the district, or it might provide 
for special assessments on the real estate benefitted, or it might authorize 
the issuance of revenue bonds* 

10® Thero is now in the statutes a law applying to counties having a pop- 
ulation of between 400,000 and 700,000 in which is located an incorporated vil- 
lage, or residence district in which main and submain sewers have already been 
constructed or hereafter may be constructed or deemed necessary® This is the 
so-called Kansas City Sew/or District Lav/® 

Districts ore permitted to be established by the County Court and special 
taxes are levied for construction and maintenance® 

Assuming that the tentative 1950 census is correct, St. Louis County would 
fall into the classification applying to the lew above referred to® There is 
grave doubt, how/evor, that St. Louis County could make use of this law which 
classifies counties by population, v/hich may or may not be a reasonable basis 
of classification® There has been a tendency on the part of the Supreme Court 
to invalidate such basis of classification where it can find the basis unreason- 
able, and it is highly probable that in this instance the Court v/ould find that 
the law could not apply to St. Louis County, especially in view of the fact that 
under the new Constitution any new r legislation cannot be based upon a classifi- 
cation of counties by population. 

The law in question is n tax bill law r and has not the flexibility and prac- 
tical soundness of a law permitting the issuance of bonds® 


CHARLES AND TRAUERNI CHT 
408 Pino Street 
Saint Louis 
Zone 2 


October 10, 1950 


Messrs. Horner & Shifrin 
Consulting Engineers 
Shell Building 
St. Louis 3, Missouri 

Attention: Mr. H. Shifrin 

Gentlemen: 

The following comments are submitted in response to your inquiries relating 
to the sewer survey of St. Louis County for the Bi-State Development Agency: 

1, "Can tho new administrative agency of St. Louis County, under 
the now charter, create special assessment or special tax dis- 
tricts for the construction of sanitary sewers?" 

Tho Missouri Constitution of 1945, Article VI, Section 18, permits a county 
having more than 85,000 inhabitants (St. Louis County), adopting a charter, to 
provide for the exercise of legislative power pertaining, among other things, 
to "public health * * * in the part of the county outside incorporated cities ; 

* * * 

In accord with this constitutional provision, St# Louis County adopted a 
charter containing the following provision (Article 3, Section 21): 

The Council shall have, by ordinance, the power "To provide for the cre- 
ation of districts in the unincorporated areas of the County within which may 
be provided * * * sewers, sewage disposal facilities * * * nnd such kindred 
facilities as the voters therein by a majority of those voting thereon may ap- 
prove, the same to be paid for from funds raised by special assessment or gen- 
eral taxation within such districts; * * * " 

The power to "provide for the creation" of such districts by ordinance 
would include the power to adopt an ordinance sotting up a complete code for. 
their organization and operation# Such code might provide for the anticipation 
of general revenue and the issuance of bonds# 

Such a code, when adopted, would require examination to determine that 
powers had not been exceeded and in case of any question thereon might require 
judicial intorpretnt ion** 

It must be noted that the power to provide for the creation of sewer dis- 
tricts is limited by both the constitutional and charter provisions to unincor - 
porated nreas o 

2# "Can the same agency in St# Louis County, under tho new char- 
ter, also create special assessment or special tax districts 
for the construction of storm sewers a.nd assess the cost in 
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If the foregoing observations and comments open further questions, we shall 
bo glad to hear from you again. 

Very truly yours, 

/s/ Charles & Trauernicht 


CTjIvH 


